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ABSTRACT: 

Vibrio vulnificus extracellular protease (VvpE) is believed to 
destroy its hemolysin (VvhA) in the late growth... 
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Ivbgg; Choy, Hyon E; Chung, Sun Si k; Kweon, M - Na; Rhee, Joon Haeng 
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Dental Phar rracol ogy, Chonnam Dent al Research Institute, College of 
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Adjuvant Activity To Induce Protective Irmunity 

Lee, Shee Eun; Ki m Soo Young; Jeong, Byung Chul ; Ki m Young Ran; 
Bae, Soo Jang; Ahn. . . 



ABSTRACT: 

vaccine devel oprrent . In this study, we show t he highly potent rrucosal 
adj uvant act i vi t y of a Vi br i o vul ni f i cus rraj or f I agel I i n ( FI aB) . 
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ABSTRACT: 

W have suggested an important role of the pyrHgene during the 
infectious process of Vibrio vulnificus. Previously, we have 
identified 12 genes expressed preferentially during human infections by 
usi ng in... 
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dependent on cycl i c AIVP and cycl i c AIvP receptor protei n. 
Lee, Shee Eun; Rhee, Joon Haeng 

ABSTRACT: The mo I ecul ar rrechani sm behi nd the modulation of expression of 
vvh genes in Vibrio vulnificus was investigated by looking at the 
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Production of Vibrio vulnificus hemolysin in vivo and its pathogenic 
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AUTHCR(S): Lee, Shee Eun; Ryu, Phil Youl ; Kim Soo Young; Kim Young Ran; 
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0006- 291 X( 04) 02063-7 LANGUAGE: English PUBLISHER: Elsevier 
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Dl ALOG( R) Fi I e 399: CA SEARCH( R) 

(c) 2010 Arrerican Cherri cal Society. All rts. reserv. 
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AUTHCR(S): Kim Young Ran; Lee, Shee Eun; Kim Choon Mee; Kim Soo Young; 

Shi n, Eun Kyoung; Shi n, Dong Hyeon; Chung, Sun Si k; Choy, Hyon E. ; 

Pr ogul ske- Fox, Ann; Hi I I man, Jeffrey D. ; Handf i el d, Martin; Rhee, Joon 
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LOCATION: Research Institute of Vibrio Infection and Gsnorre Research 
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(c) 2010 American Cherri cal Society. All rts. reserv. 
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1598-2467 LANGUAGE: English PUBLISHER: Journal of Bact er i ol ogy and 
Vi r ol ogy 
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The cytotoxic effect of Vibrio vulnificus hemolysin on the mouse 
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AUTHCR(S): I m Inn Soo; Lee, Shee Eun; Kim Seol ; Bae, M Ck; Rhee, Joon 
Haeng; Shi n, Boo Ahn; Cung, Sun Si k; Ryu, Phi I Youl 
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(c) 2010 American Cheni cal Society. All rts. reserv. 
133293264 GA: 1 33( 21 ) 293264d JOURNAL 
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AUTHOR(S): Jeong, Kwang Cheol ; Jeong, Hye Sook; Rhee, Joon Haeng; Lee, 
Shee Eun; Chung, Sun Si k; St arks, Angela M; Escudero, G or i a M ; Qui i g, 
Paul A. ; Choi , Sang Ho 

LCCATI CN: Depart rrent of Food Science and Technology, Institute of 
Biotechnology, Chonnam Nat i onal University, Kwang, 500-757, S. Korea 
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American Society for Mcrobiology 
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Dl ALOG( R) Fi I e 399: GA SEARCH( R) 

(c) 2010 American Cheni cal Society. All rts. reserv. 
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PUBLISHER: Korean Society for Mcrobiology 



6/3.K/26 ( I t em 18 f rom f i I e: 399) 
Dl ALOG( R) Fi I e 399: GA SEARCH( R) 

(c) 2010 American Cheni cal Society. A I rts. reserv. 
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LOCATION: Research Institute of IVedi cal Sciences, Department of 
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(c) 2010 American Cheni cal Society. All rts. reserv. 
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AUTHOR(S): Lee, Shee Eun; Kim Soo Young; Kim Sei Jong; Kim Hyun Soo; 
Shi n, Jong Hee; Choi , Sang Ho; Chung, Sun Si k; Rhee, Joon Haeng 
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(c) 2010 American Cheni cal Society. All rts. reserv. 
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AUTHCR(S): Shin, Joon Haeng; Shin, Sung Heui ; Yang, Jae Ho; Lee, M Young 
; Lee, Shee Eun; Chun, Seung Hee; Li m Yong; Chung, Sun Si k 
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(c) 2010 American Cherri cal Society. All rts. reserv. 
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(c) 2010 Arrerican Cherri cal Society. All rts. reserv. 
123025248 CA: 123(3)25248h JOURNAL 
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Sept i cerri a - Synergistic Potentiation of the Therapeutic Effect of 
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(c) 2010 Arrerican Cherri cal Society. All rts. reserv. 
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produced by Vibrio vulnificus. I. Biological properties of the hemolysin 
pr oduced by Vi br i o vul ni f i cus 

AUTHOR( S) : Rhee, Joon- Haeng; Lee, Shee- Eun; Kwon, Hyoung- Cheol ; Chang, 
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9/3, K/ 1 (Item 1 from fi I e: 24) 
Dl ALOG( R) Fi I e 24: CSA Li f e Sci ences Abst r act s 
(c) 2010 CSA. AI I rts. reserv. 

0003522208 I P ACCESSI ON NQ 7041018 

Vibrio vulnificus Vulnibactin, But Not Mat al I opr ot ease VvpE, Is 
Essent i al I y Requi r ed f or I r on- Upt ake f r om Human Hoi ot r ansf er r i n 

Kim Choon-lvee; Park, Ra- Young; Park, Jeong-Hee; Sun, Hui-Yu; Bai , 
Young- Hoon; Ryu, Phi I - Yeol ; Kim Soo- Young; Rhee, Joon-Haeng; 
Shi n, Sung- Heui 

Research Center for Resistant Cells, Chosun University Medical School; 
Gwangj u 501-759, South Korea, [ rrai 1 1 o: shsi n@hosun. ac. kr] 

Biological & Phar maceut i cal Bulletin, v 29, n 5, p 911-918, May 2006 
PUBLI CATI ON DATE: 2006 

DOCUMEr^ TYPE: Journal Article 
RECORD TYPE: Abst r act 
LANGUAGE: Engl i sh 
SUMVARY LANGUAGE: Engl i sh 
ISSN: 0918-6158 
ASFA NQ C30728831 

FI LE SEGMENT: Bacteriology Abstracts (Mcrobiology B) 

Vibrio vulnificus Vulnibactin, But Not Mat al I opr ot ease VvpE, Is 

Essent i al I y Requi r ed f or I r on- Upt ake f r om Human Hoi ot r ansf er r i n 

...Park, Ra- Young; Park, Jeong-Hee; Sun, Hui-Yu; Bai, Young- Hoon; Ryu, 
Phi I -Yeol; Kim Soo- Young; Rhee, Joon-Haeng; Shin, Sung- Heui 



ABSTRACT: 

mat al I opr ot ease (VvpE) and cat echol - si der ophor e (vulnibactin) i n t he 
uptake of iron from human transferrins by Vibrio vulnificus have been 
determined using different exper i rrent al conditions and mat hods. Therefore, 
in t hi s st udy, we. . . 

DESCRIPTORS: Ascites; Corrpl emant at i on; Drugs; Growth; Heart; Iron; 
I sochor i smat e synt hase; Vet al I opr ot ei nase; Mjtation; Mjtations; 

Page 19 



1 0585880VI BRI 0. t xt 
Repressors; Transferrins; Vi br i o vul ni f i cus 



9/3, K/ 2 ( 1 1 em 2 f rom f i I e: 24) 
Dl ALOG( R) Fi I e 24: CSA Li f e Sci ences Abst r act s 
(c) 2010 CSA. Al I rts. reserv. 

0003520430 I P ACCESSI CM NQ 6434094 

I nact i vat i on of Vi br i o vul ni f i cus Herrol ysi n by O i gorrer i zat i on but 
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Shin, Sung- Heui ; Sun, Hui-Yu; Choi, M - Hwa; Park, Ra- Young; Bai , 

Young-Hoon; Kirn Choon-lvee; Kirn Soo- Young; Kirn Young-Ran; Lee, 
Shee-Eun; Rhee, Joon- Haeng 

Research Center for Resistant Cells, Chosun University Ivedi cal School 

Biological & Phar rraceut i cal Bulletin, v 28, n 7, 2005 
PUBLI CATI CN DATE: 2005 

PUBLISHER: Pharmaceutical Society of Japan, 2-12-15, Shi buya Shi buya- ku 
Tokyo 150-0002 Japan, [ mai I t o: r onb(2jJ)har m or . j p] , 
[ URL: ht t p: / / bpb. phar m or . j p] 

DOCU^NT TYPE: Journal Article 
RECORD TYPE: Abst r act 
LANGUAGE: Engl i sh 
SU^RY LANGUAGE: Engl i sh 
ISSN: 0918-6158 

FI LE SEGVENT: Bacteriology Abstracts ( M cr obi ol ogy B) 

I nact i vat i on of Vi br i o vul ni f i cus Hemol ysi n by 0 i gorrer i zat i on but 
Not Pr ot eol ysi s 

...Sun, Hui-Yu; Choi, M - Hwa; Park, Ra- Young; Bai, Young-Hoon; Kim 
Choon-lvee; Kim Soo- Young; Kim Young- Ran; Lee, Shee-Eun; Rhee, 
Joon- Haeng 



ABSTRACT: 

Vibrio vulnificus extracellular protease (VvpE) is believed to 
destroy its herrol ysi n (VvhA) in the late growth... 

DESCRIPTORS: Herrol ysi ns; 0 i gorrer i zat i on; Proteinase; Proteolysis; 
Wst er n bl ot t i ng; Vi br i o vul ni f i cus 
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(c) 2010 CSA. Al I rts. reserv. 

0003158407 I P ACCESSI ON NQ 7899305 

Vi br i o vul ni f i cus rret al I opr ot ease VvpE i s essent i al I y r equi r ed f or 
swar ni ng 

Kim Choon-lvee; Park, Ra-Young; Chun, Ho-Jong; Kim Soo-Young; 
Rhee, Joon- Haeng; Shin, Sung- Heui 

Research Center for Resistant Cells, Chosun University IVedi cal School, 
Gwangj u, Korea, [ rrai I t o: shsi n@hosun. ac. kr ] 

FEM3 M cr obi ol ogy Letters, v 269, n 1, p 170-179, April 2007 
PUBLI CATI CN DATE: 2007 

PUBLISHER: Elsevier Science, P.O. Box 211 
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DOCUIVENT TYPE: Journal Article 
RECORD TYPE: Abst r act 
LANGUAGE: Engl i sh 
SUMWRY LANGUAGE: Engl i sh 
ISSN: 0378- 1097 

Fl LE SEGVENT: Bacteriology Abstracts (Mcrobiology B) 

Vi br i o vul ni f i cus met al I opr ot ease VvpE i s essent i al I y r equi r ed for 

swar ni ng 

Ki rri Choon-IVee; Park, Ra- Young; Chun, Ho-Jong; Kirn Soo- Young; 
Rhee, Joon-Haeng; Shin, Sung- Heui 



ABSTRACT: 

by expressions of virulence factors related to invasiveness. In this 
st udy, i t was det er rri ned t hat Vi br i o vul ni f i cus swar rri ng was 
abol i shed by rrut at i on of t he vvpE gene encodi ng a met al I opr ot ease VvpE and 



...DESCRIPTORS: IVbdels; Mjcosal irrrrunity; Mit at i on; N- oct anoyl horroser i ne 
lactone; Swarrring; lactoferrin; quor urn sensi ng; vi r ul ence f act or s; 
vvpE gene; Vi br i o vul ni f i cus 
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(c) 2008 Bei I st ei n GrbH. All rts. reserv. 

Bei I st ei n Abst ract Id: 6553384 
Title: Vibrio vulnificus Vulnibactin, But Not Ivet al I opr ot ease VvpE, 

Is Essentially Required for Iron- Uptake from Human 

Hoi ot r ansf er r i n 
Docurrent Type: Journal Record Type: Abstract 

Author: Kim Choon-IVee; Park, Ra- Young; Park, Jeong-Hee; Sun, Hui-Yu; 

Bai , Young- Hoon; Ryu, Phil-Yeol; Kim Soo- Young; Rhee, 

Joon-Haeng; Shin, Sung- Heui 
Ci t at i on: Biol. Phar m Bull. (2006) Series: 29-5, 911 - 918 CODEN: 

BPBLEO Language: Engl i sh 
Abstract Language: English 

Ti 1 1 e: Vi br i o vul ni f i cus Vul ni bact in, But Not Ivet al I opr ot ease VvpE, 

Is Essentially Required for Iron- Uptake from Human 
Hoi ot r ansf er r i n 

...Author: Park, Ra- Young; Park, Jeong-Hee; Sun, Hui-Yu; Bai, 
Young-Hoon; Ryu, Phil-Yeol; Kim Soo- Young; Rhee, 
Joon-Haeng; Shin, Sung- Heui 
...Abstract: rret al I opr ot ease (VvpE) and cat echol - si der ophor e 
(vulnibactin) i n t he uptake of iron from human transferrins by 
Vibrio vulnificus have been det er rri ned using different 
exper i rrent al conditions and methods. Therefore, in this study, 
we. . . 

Keywords: Vi br i o vul ni f i cus; rret al I opr ot ease; vulnibactin; 
t r ansf er r i ng; i r on 
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(c) 2008 Bei I stein GrbH. All rts. reserv. 

Bei I st ei n Abst ract Id: 6505604 

Title: I nact i vat i on of Vibrio vulnificus hemolysin by 
ol i gorrer i zat i on but not proteolysis 
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Author: Shin, Sung- Heui ; Sun, Hui-Yu; Choi, M - Hwa; Park, Ra- Young; 

Bai , Young- Hoon; Kirn Choon-Mee; Kirn Soo- Young; Kim, 

Young- Ran; Lee, Shee- Eun; Rhee, Joon-Haeng 
Citation: Biol. Phar m Bull. (2005) Series: 28-7, 1294 - 1297 CODEN: 
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Abstract Language: English 

Title: I nact i vat i on of Vibrio vulnificus hemolysin by 

ol i gorrer i zat i on but not proteolysis 
...Author: Sun, Hui-Yu; Choi, M - Hwa; Park, Ra- Young; Bai, Young- Hoon; 

Kim Choon-lvee; Kim Soo-Young; Kim Young-Ran; Lee, 

Shee- Eun; Rhee, Joon-Haeng 
Abstract: Vibrio vulnificus extracellular protease (VvpE) is 

believed to destroy its henrol ysi n (VvhA) in the late growth... 
Keywords: Hemolysin; Q i gorrer i zat i on; Protease; Vibrio 
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Yoon- Young; Kim Choon-IVee; Kim Soo-Young; Rhee, Joon-Haeng; Shin, 
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JOURNAL: J. Mcrobiol. Methods (Journal of M cr obi ol ogi cal Methods) 
DATE: 2006 VOLUIVE: 66 NUM3ER: 3 PAGES: 552-555 CODEN: JM MDQ ISSN: 

01 67- 701 2 PUBLI SHER I TEM I DENTI FI ER: 01 67- 701 2( 06) 0001 8- 2 LANGUAGE: 

Engl i sh PUBLI SHER: El sevi er B. V. 



9/3, K/ 7 (Item 2 from fi I e: 399) 
Dl ALOG( R) Fi I e 399: CA SEARCH( R) 

(c) 2010 American Cheni cal Society. All rts. reserv. 
146077702 CA: 146(5)77702w JOURNAL 

Swar nri ng di f f er ent i at i on of Vi br i o vul ni f i cus downr egul at es t he 

expr essi on of t he vvhBA herrol ysi n gene vi a t he LuxS quor um sensi ng syst em 

AUTHOR(S): Kim Ivbon- Young; Park, Ra- Young; Choi, M - Hwa; Sun, Hui-Yu; 

Kim Choon-lvee; Kim Soo-Young; Rhee, Joon-Haeng; Shin, Sung- Heui 

LOCATION: Research Center for Resistant Cells, Chosun University Ivedi cal 

School, Gwangj u, 501-759, S. Korea 

JOURNAL: J. Mcrobiol. (Seoul, Repub. Korea) (Journal of M cr obi ol ogy 

(Seoul, Republ i c of Korea)) DATE: 2006 VOLUME: 44 NUM3ER: 2 PAGES: 

226-232 CODEN: J CM FG ISSN: 1225-8873 LANGUAGE: English PUBLISHER: 

M cr obi ol ogi cal Society of Korea 



9/3, K/ 8 ( I t em 3 f rom f i I e: 399) 
Dl ALOG( R) Fi I e 399: CA SEARCH( R) 

(c) 2010 American Cherri cal Society. All rts. reserv. 
145060561 CA: 1 45(4) 60561 f JOURNAL 

Suppr essi on and i nact i vat i on of Vi br i o vul ni f i cus herrol ysi n in ci r r hot i c 
ascites, a human ex vivo exper i rrent al system 

AUTHOR(S): Choi, M - Hwa; Park, Ra- Young; Sun, Hui-Yu; Kim Choon-Mee; 
Bai, Young-Hoon; Lee, Shee-Eun; Kim Soo-Young; Kim Young-Ran; Rhee, 
Joon-Haeng; Shin, Sung- Heui 
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LOGATI CN: Research Center for Resistant cells, Chosun University Medical 
School, Gwangj u, S. Korea 

JOURNAL: FEIVB I rrrrunol . Med. M crobi ol . ( FEM3 I rrrrunol ogy and IVedi cal 
Mcrobiology) DATE: 2006 VaUWE: 47 NUM3ER: 2 PAGES: 226-232 CODEN: 
Fl M EV ISSN: 0928-8244 LANGUAGE: English PUBLISHER: Bl ackwel I Publishing 
Ltd. 



9/3, K/ 9 (Item 4 from fi I e: 399) 
Dl ALOG( R) Fi I e 399: GA SEARCH( R) 

(c) 2010 American Cherri cal Society. All rts. reserv. 
143402469 GA: 1 43( 22) 402469d JOURNAL 

Prevalence of antibiotic resistant foodborne bacteria isolated in Korea 

AUTHOR(S): Chung, Yun- Hee; Kim Soo- Young; Chang, Yun- Hee 

LOGATI CN: Test and Research Center, Korea Consumer Protection Board, 

Seoul , 137- 700, S. Kor ea 

JOURNAL: Food Sci . Bi ot echnol . (Food Science and Biotechnology) DATE: 

2005 VaUWE: 14 NUM3ER: 2 PAGES: 216-222 CODEN: FSBOBR ISSN: 1226-7708 
LANGUAGE: English PUBLISHER: Korean Society of Food Science and 

Technol ogy 



9/3, K/ 10 ( I t em 5 f rom f i I e: 399) 
Dl ALOG( R) Fi I e 399: GA SEARCH( R) 

(c) 2010 Arrerican Cheni cal Society. All rts. reserv. 
143244771 GA: 1 43( 1 4) 244771 q JOURNAL 

Vi br i o vul ni f i cus met al I opr ot ease VvpE has no di r ect ef f ect on t he 
i r on- assi ni I at i on f r om human hoi ot r ansf er r i n 

AUTHCR(S): Shin, Sung- Heui ; Sun, Hui-Yu; Park, Ra- Young; Kim Choon-Mee; 

Kim Soo- Young; Rhee, Joon- Haeng 
LOGATI CN: Research Center for Resistant Cells, Department of Mcrobiology 

, Chosun University IVedi cal School, Gwangj u, 501-759, S. Korea 

JOURNAL: FEIVB M cr obi ol . Lett. ( FEIVB M cr obi ol ogy Let t er s) DATE: 2005 
VOLUME: 247 NUM3ER: 2 PAGES: 221-229 CODEN: FM_ED7 ISSN: 0378- 1097 
PUBLI SHER I TEM I DENTI FI ER: 0378- 1 097( 05) 00297- 1 LANGUAGE: Engl i sh 
PUBLI SHER: El sevi er B. V. 



9/3, KM 1 ( I t em 6 f rom f i I e: 399) 

Dl ALOG( R) Fi I e 399: GA SEARCH( R) 

(c) 2010 Arrerican Cherri cal Society. All rts. reserv. 
138283805 GA: 1 38( 1 9) 283805v JOURNAL 

Effect of salinity, temperature, and glucose on the production of Vibrio 
vul ni f i cus herrol ysi n 

AUTHCR(S): Kim Hyun-Soo; Shin, Sung- Heui ; Park, Hae-Ryoung; Lee, 
Shee-Eun; Kim Choon-Mee; Kim Soo- Young; Kirn Young-Ran; Lee, Hyun-Chul; 
Chung, Sun- Si k; Rhee, Joon- Haeng 

LOGATI CN: Department of Mcrobiology, Chonnam Nat i onal University Medical 
School, Kwangj u, 501-746, S. Korea 

JOURNAL: J. Bacterid. Virol. (Journal of Bacteriology and Virology) 

DATE: 2002 VOLUME: 32 NUM3ER: 4 PAGES: 355-365 CODEN: JBVOAH ISSN: 
1598-2467 LANGUAGE: English PUBLISHER: Journal of Bact er i ol ogy and 
Vi r ol ogy 

? S ( FLAGEL? OR VI BRI O OR GVCP6 CR ( MD6- 24/ O) CR ATCC29307) 
»>Ter m " O' is not def i ned i n one or mor e f i I es 
286870 FLAGEL? 
202760 VI BRI O 
1 57 GVCP6 
1 MD6- 24/ O 
20 ATCC29307 
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S1 0 484542 ( FLAGEL? OR VI BRI 0 OR CM3P6 OR ( MD6- 24/ 0) OR ATCC29307) 

? S 

»>Nul I corrmand ignored 
? S S1 0 AND ( VI BRI 0 OR VULNI Fl CUS) 
484542 S10 

202760 VI BRI 0 

1 7663 VULNI Fl CUS 

51 1 202761 S1 0 AND ( VI BRI 0 OR VULNI Fl CUS) 

? S S1 1 AND ( ADJ UV? OR I MVUN? OR ANT I G? OR RESPCN?) 
Pr ocessi ng 
Pr ocessi ng 

Processed 10 of 52 f i I es . . . 
Pr ocessi ng 
Pr ocessi ng 
Pr ocessi ng 
Pr ocessi ng 

Pr ocessed 20 of 52 f i I es . . . 
Pr ocessi ng 

Pr ocessed 30 of 52 f i I es . . . 
Pr ocessi ng 

Pr ocessed 40 of 52 f i I es . . . 
Corrpl et ed processing all files 

202761 S11 
809693 ADJUV? 

18110203 I MVUN? 

5311098 ANTI G? 
21814039 RESPCN? 

512 62065 S11 AND (ADJUV? OR I MVUN? OR ANTI G? OR RESPCN?) 

? S S1 2 AND ( MUCOSAL OR MJCOUS OR NASAL CR I NT RAMJS? OR SUBCUTA? OR MEM3RANE) 
Pr ocessi ng 

Pr ocessed 20 of 52 f i I es . . . 
Corrpl et ed processing all files 
62065 S12 
583985 MJCGSAL 
151358 MJCCUS 
503239 NASAL 
444515 I NTRAMJS? 
1021569 SUBCUTA? 
6043757 MEM3RANE 

51 3 1 0367 S1 2 AND ( MJCGSAL OR MJCCUS OR NASAL OR I NTRAMJS? OR 

SUBCUTA? OR MEM3RANE) 
? S S1 3 AND ( ( WHOLE( Vjf CELL) OR ( EXTRACT?) OR ( I SOL AT?) ) 
Pr ocessi ng 

Processed 10 of 52 f i I es . . . 
Pr ocessi ng 
Pr ocessi ng 

Processed 20 of 52 f i I es . . . 
Pr ocessi ng 

Pr ocessed 30 of 52 f i I es . . . 
Pr ocessi ng 

Corrpl et ed processing all files 
10367 S13 
3209804 WHOLE 
26289344 CELL 

249220 V\HOLE( CELL 
6143827 EXTRACT? 
9397315 I SOLAT? 

51 4 2840 S1 3 AND ( ( WHOLE( Vy CELL) CR ( EXTRACT?) OR ( I SOL AT?) ) 
? S S1 4 AND ( VI BRI 0 AND ( I MVUNE OR ANTI GEN) ) 

2840 S14 
202760 VI BRI 0 
5388432 I MVUNE 
3856567 ANTI GEN 
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S1 5 1 250 S1 4 AND ( VI BRI 0 AND ( I MVUNE OR ANTI GEN) ) 

? 

? S S1 5 AND ( M3TI L? OR FLAGEL?) 
1250 S15 
674913 IVDTI L? 
286870 FLAGEL? 

516 102 S1 5 AND ( IVDTI L? OR FLAGEL?) 

? RD 

»>Dupl i cat e detection is not supported for File 393. 
»>Dupl i cat e detection is not supported for File 391. 

»>Recor ds f r om unsuppor t ed f i I es wi I I be r et ai ned in t he RD set . 

517 69 RD ( uni que i t ems) 
? T S1 7/3, K/ 1-69 

»>KW C opt i on is not avai I abl e in f i I e( s) : 399 

17/3, KM ( 1 1 em 1 f rom f i I e: 5) 
Dl ALOG( R) Fi I e 5: Bi osi s Previ ews( R) 
(c) 2010 The Thomson Corporation. All rts. reserv. 

0019685624 BI OSI S NO. : 200700345365 

The t ype II i nt er I euki n- 1 r ecept or ( I LM R1 1 ) of t he bony fish gilt head 
seabr earn Spar us aurata is strongly induced after infection and tightly 
regulated at transcriptional and post - 1 r anscr i pt i onal levels 

AUTHOR: Lopez- Cast ej on Goria; Pilar Sepulcre M Roca Francisco J; 
Cast el I ana Barbara; PI anas Josep V; Iveseguer Jose; Mil er o Vi ct or i ano 
( Repr i nt ) 

AUTHOR ADDRESS: Uni v Mjrcia, Fac Biol, Dept Cell Biol, IVur ci a 301 00, Spain 
**Spai n 

AUTHOR E- m L ADDRESS: vrrul er o@im es 

JOURNAL: IVbl ecul ar I rrrrunol ogy 44(10): p2772- 2780 APR 2007 2007 

I TEM I DENTI FI ER: doi : 10. 1016/j . nrol i nrm 2006. 1 0. 027 

ISSN: 0161-5890 

DCOWENT TYPE: Ar t i c I e 

RECORD TYPE: Abst r act 

LANGUAGE: Engl i sh 

. . . ABSTRACT: 1 Rl I ) , I acks an i nt r acel I ul ar si gnal I i ng domai n and act s as a 
decoy receptor that down- r egul at es responses to I L- 1 beta. Although 
both receptors are present in bony fish, their expression and... 

...vertebrates remain to be established. In this study, a homol ogue of 
mammalian I L- 1 Rl I was isolated and characterized i n t he gi I t head 
seabr earn ( Spar us aurata). The seabr earn I L- 1 Rl I harboured two I g. . . 

. . . wi t h t hat f r om ot her speci es and cont ai ned t hr ee ATTTA i nst abi I i t y 
motifs, which seem t o be responsible for its relatively short 
hal f - 1 i f e (I ess t han 2h) . The expr essi on of seabr earn I L- 1 Rl I was 
dr arrat i cal I y up- r egul at ed af t er i nf ect i on wi t h Vi br i o angui I I ar urn 
i n al I the i rrrrune tissues exam ned and was even more strongly 
induced than the I L- 1 beta gene in... 

... I eaki ng i nt o t he syst em c ci r cul at i on f r om t he sit es of i nf I arrmat i on. In 
vitro, bact er i al DNA and f I agel I i n i ncr eased t he rrRNA I evel s of 
I L- 1 Rl I in macr ophages, whi I e onl y f I agel I i n was abl e to weakl y 
induce its expression in acidophilic granulocytes. Finally, the seabr earn 
I L- 1 Rl I was I ocal i zed in t he pi as ma rrerrbr ane when expr essed i n 
HEK293 cells and was able to bind I L- 1 beta. ( c) 2006... 

DESCRI PTORS: 

. . . M\JOR CONCEPTS: I rmune Syst em 
. . . CRGANI SIVB: Vi br i o angui I I ar urn ( Vi br i onaceae) 
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. . . ORGANI SMS: PARTS ETC: i muine syst em bl ood and I ynphat i cs. . . 

. . . i rrrrune syst ern bl ood and I ynphat i cs 
CHEM GALS & Bl OCHEM GALS: . . . f I agel I i n; 



17/3, K/2 ( 1 1 em 2 f rom f i I e: 5) 
Dl ALOG( R) Fi I e 5: Bi osi s Previ ews( R) 
(c) 2010 The Thomson Corporation. All rts. reserv. 

19145465 Bl OSI S NO. : 200600490860 
Antigenicity analysis of V-harveyi TS- 628 strain 

AUTHOR: Qn Ying-xue (Reprint); Wing Jun; V\ang Shi-feng; Yan Qng-pi 
AUTHOR ADDRESS: Xi arren Uni v, Dept Cceanog, Inst Subtrop Ocean, Xi arren 

361000, Peoples R Chi na* * Peopl es R Chi na 
AUTHOR E- MM L ADDRESS: j unw@rru. edu. cn 

JOURNAL: Xiamen Daxue Xuebao ( Zi r an Kexue Ban) 45 (3): p393- 396 M^Y 2006 
2006 

I SSN: 0438- 0479 
DOCUMENT TYPE: Art i cl e 
RECORD TYPE: Abst r act 
LANGUAGE: Chi nese 

Antigenicity analysis of V-harveyi TS- 628 strain 

ABSTRACT: Vibrio harveyi, the rraj or causal agent of vibriosis, 
af f ect s a di ver se r ange of mar i ne cul t ur ed or gani sirs over a wi de 
geographical area, while the reports about screening the effective 
antigen and the researches on vaccines of V. harveyi are scarce. 
FI agel I i n, I i popol ysacchar i de (LPS) and outer rrerrbrane 
proteins (OVP) are rraj or i rrrrunogeni c antigens in many 
Gr am negat i ve bact er i a. I n t hi s st udy, t he f I agel I i n, OVP and LPS 
of V. harveyi TS- 628 strain isolated from the groupers infected by 
it were extracted and Wsstern blot analysis was used to detect the 
antigenicity of these extractions. The results of the Vaster n 
bl ot assay r eveal ed t hat t her e wer e 4 posi t i ve f I agel I i n bands 
about 35,38,43 and 52 ku, of which the 43 and 52 ku. . . 

...the LPS was Wfest er n bl ot - negat i ve. These r esul t s i ndi cat ed t hat t he 43 
and 52 ku f I agel I i n and t he OVP such as 43, 52 ku pr ot ei ns coul d be 
t he candi dat es t o devel ope. . . 

DESCRI PTORS: 

...ORGANISMS: Vi br i o har veyi ( Vi br i onaceae 

MESH TERMS: Vi br i o I nf ect i ons ( MaSH) 

CHEM GALS & Bl OCHEM GALS: . . . f I agel I i n; ... 

...outer rrerrbrane proteins {OVP... 

. . . i rrrrunogeni c ant i gens 

. . . METHODS & EQUI PMENT: el ect r ophor et i c t echni ques, i rrrrunol ogi c 
techniques, I abor at or y t echni ques. . . 

... ant i geni ci t y anal ysi s 



17/3, K/3 ( 1 1 em 3 f rom f i I e: 5) 
Dl ALOG( R) Fi I e 5: Bi osi s Previ ews( R) 
(c) 2010 The Thomson Corporation. All rts. reserv. 

13916629 Bl CSI S NO. : 199799550689 

Spontaneous binding of Vibrio cholerae to human leucocytes 
AUTHOR: M)nno R ( Repr i nt ) ; Val enza MA; Panaro MA; Li si S; Marcuccio L; De 
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Vi t o D; M t ol o V 

AUTHOR ADDRESS: I nst . Mad. M crobi ol . , Sch. IVbd. , Uni v. Bar i , Pol i cl i ni co, 

Pi azza G Cesar e, 70124 Bar i, Italy** Italy 
JOURNAL: M crobi os 88 (356): p169- 176 1997 1997 
ISSN: 0026-2633 
DOCUMENT TYPE: Art i cl e 
RECORD TYPE: Abst r act 
LANGUAGE: Engl i sh 

Spontaneous binding of Vibrio cholerae to human leucocytes 

...ABSTRACT: capacity to bind different strains of Gr am- negat i ve bacteria. 
The capacity of a strain of Vibrio cholerae, bi ot ype El Tor, 
isolated during an outbreak of cholera, to adhere to mononuclear 
cells isolated f r om per i pher al blood was evaluated. V. cholerae 
bi nds t o rrononucl ear eel I s in a dose- dependent . . . 

...of binding sites on the cell surface, decreased at lower eel I / bact er i a 
ratios. Studies on isolated cellular populations demonstrated that 
51, 42 and 38% respectively, of CD4+, CD8+ and B eel I s. . . 

...to Hel i cobact er pyl or i . The f i ndi ngs i ndi cat e t hat V. chol er ae posseses 
mil t i pi e ' adhesi ns' such as f i rrbr i ae, f I agel I a, haemaggl ut i ni ns, 
I i popol ysacchar i des, and outer membrane proteins. The capacity to 
bind to blood lyrrphocytes may reflect the same capacity for the... 

DESCRI PTORS' 

. . . M\JCR CONCEPTS: I rrrrune Syst em 

. . . CRGANI SMS: Vi br i o chol er ae ( Vi br i onaceae) 

CHEM CALS & BI OCHEM CALS: 

M SCELLANEOUS TERIVB: ... I MVUNE SYSTEM 
CONCEPT CODES: 



17/3, KM ( 1 1 em 4 f rom f i I e: 5) 
Dl ALOG( R) Fi I e 5: Bi osi s Previ ews( R) 
(c) 2010 The Thomson Corporation. All rts. reserv. 

12338039 BI OSI S NO. : 199497359324 
M crobi al virulence mechanisms 
AUTHOR: Cruse J M, Lewi s R E Jr 

AUTHOR ADDRESS: Dep. Pathol., Univ. M ss. , Mad. Center, Jackson, MS, USA** 
USA 

JOURNAL: EOS- R vi st a di I rrrrunol ogi a ed I rrrrunof ar macol ogi a 14 (1): p3-14 

1994 1994 

I SSN: 0392- 6699 

DOCUMENT TYPE: Art i cl e 

RECORD TYPE: Abst r act 

LANGUAGE: Engl i sh 

...ABSTRACT: i s det er rri ned by i t s vi r ul ence f act or s. The pr oduct i on of 
toxins represents an irrportant virulence mechanism Vibrio 
cholerae, Bordetella pertussis, and selected Escherichia col i attach to 
rrucosal surfaces and produce adverse effects by cell contact 
followed synthesis of toxins. Salmonella, Shigella, and... 

. . . f ol I owi ng at t achrrent . Thei r vi r ul ence f act or s hel p t hem to sur vi ve by 
evading or countering host defenses. Antigenic variation of surface 
epitopes serves as a useful rrechani sm to evade host defense rrechani sirs by 



..virulence factors may involve a two component syst em t hat affects gene 
expression. Molecular cloning per m t s isolation of virulence genes. 
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A mo I ecul ar version of Koch's postulates provides proof for a connection 
between genes and virulence. Many rri cr oor gani sms may produce pi I i , 
f I agel I a, spores, enzymes or toxins that aid their at t errpt s to 
invade host tissues and establish t henrsel ves. . . 

...produce disease. M cr oor gani snrs may produce disease by first colonizing 
the respiratory, genito urinary or gastrointestinal mucous 
membranes, This permits bacteria rail t i pi i cat i on and colonization. The 
ability of the rricrobes to attach t o t he rrucosal surface prevents 
their el i rri nat i on by natural defenses. Adhesi ns represent significant 
virulence factors. Surface structures such... 

DESCRI PTORS' 

. . . M\JOR CONCEPTS: I rrrrune Syst em 
CHEM CALS & Bl OCHEM CALS: 



17/3, K/5 (Item 5 from fi I e: 5) 
Dl ALCG( R) Fi I e 5: Bi osi s Previ ews( R) 
(c) 2010 The Thomson Corporation. All rts. reserv. 

11960196 BICSISNO. : 199396124612 

Characteristics of the causative bacterium of vibriosis i n t he kuruma 

prawn, Penaeus j aponi cus 
AUTHOR: De La Pena Leobert; Tarraki Takahiro; Ivbmoyama Kazuo; Nakai 

Toshihiro; Mjroga Ki yokuni (Reprint) 
AUTHOR ADDRESS: Fac. Applied Biological Sci . , Hiroshima Univ., 

Hi gashi - Hi r oshi rra 724, Japan**Japan 
JOURNAL: Aquaculture 115(1-2): p1 - 1 2 1 993 
I SSN: 0044- 8486 
DOCUMENT TYPE: Ar t i C I e 
RECORD TYPE: Abst r act 
LANGUAGE: Engl i sh 

ABSTRACT: Seventy- five strains of bacteria, which were isolated from 
diseased kuruma prawns (Penaeus j aponi cus) in several prefectures of 
western Japan from 1985 to... 

...strains were classified as members of one species which seems to be 
identical to the Vibrio sp. reported as the causative agent of 
vibriosis i n t he kuruma prawn. Sorre selected strains of our 
isolates were conf i r rred to be pathogenic to the kuruma prawn by 
i nt r arruscul ar i nj ect i on. The bact er i urn i s a gr am- negat i ve, 
motile, and 0/129 (Vibrio static cortpound) sensitive short 
rod. It does not decar boxyl at e arginine, lysine or ornithine. The growth 



...content of DNA was 46.7 +- 0.7 to I % There was a major corrron 0- 
ant i gen among all the tested strains of the pathogen, but it was 
possi bl e to di f f er ent i at e t he. . . 

...fish pathogenic vibrios by slide agglutination tests. It is proposed 
that this pathogen is narred Vibrio sp. PJ (PJ: Penaeus j aponi cus) . 



17/3, K/6 (Item 6 from file: 5) 
Dl ALOG( R) Fi I e 5: Bi osi s Previ ews( R) 
(c) 2010 The Thomson Corporation. All rts. reserv. 

11383227 BICSISNO: 199294085068 

CROSSED I MMJNOELECTROPHORETI C ANALYSI S OF ANTI GENI C COVPCSI Tl ON 
OF B- SUBUNI T- WHOLE- CELL AND WHOLE- CELL ONLY 
KI LLED ORAL CHOLERA VACCI NES 
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AUTHOR: CI ZNAR I ( Repr i nt ) ; AHSAN C R; RAHMAN A; SHAHABUDDI N M BARTKOVA G; 

CLEANS J D; SACK D A 
AUTHOR ADDRESS: I NSTI TUTE PREVE^I VE AND CLI NI CAL IVEDI CI NE, LI M3CVA 14, 833 

01 BRATISLAVA, CZECH AND SLOVAK FEDERATIVE REPUBLI C* * SLOVAK! A 
JOURNAL: Vaccine 10 (9): p591-596 1992 
ISSN: 0264- 41 OX 
DOCUMEM" TYPE: Art I cl e 
RECORD TYPE: Abst r act 
LANGUAGE: ENGL I SH 

CROSSED I MVUNOELECTROPHORETI C ANALYSI S OF ANTI GENI C COVP03I Tl ON 
OF B- SUBUNI T- WHOLE- CELL AND WHOLE- CELL ONLY 
Kl LLED ORAL CHOLERA VACCI NES 

ABSTRACT: Crossed i muinoel ect r ophor esi s was used to identify 
antigens preserved i n t he whole- eel I corrponent of oral 

chol er a vacci nes t est ed i n t he f i el d t r i al in Bangl adesh. The corrposi t i on 

and i muinogeni ci t y of the vaccine antigens were corrpared with 

those of antigens obtained from live cells of Vibrio cholerae 

01 of both biovars and serovars. The whole- eel I corrponent of 

the vaccine contained ten antigens in comparison with the line 

Vibrio cells which revealed the presence of 30 antigens. The 

whole- eel I corrponent contained I i popol ysacchar i de, 

flagellar antigen, one eel I -bound haemaggl ut i ni n and at least 

six outer rrentirane protein antigens. 

DESCRI PTORS: VI BRI O- CHOLERAE HUM^N Bl OVAR SEROVAR LI POPOL YSACCHARI DE 
MEM3RANE PROTEI N ANTI GEN I IVMJNOGENI CI TY Fl ELD TRI AL 
BANGLADESH 
DESCRI PTORS: 

... MAJOR CONCEPTS: I rmune Syst em 

CHEM CALS & Bl OCHEM GALS: 



17/3, K/7 (Item 7 from file: 5) 
Dl ALCG( R) Fi I e 5: Bi osi s Previ ews( R) 
(c) 2010 The Thomson Corporation. All rts. reserv. 

08607234 Bl OSI S NO. : 198783086125 

DETERM NAr^S OF THE I IVMJNOGENI CI TY CF LI VE VI RULE^ AND MJTANT 

VI BRI O- CHOLERAE 01 I N RABBI T I NTESTI NE 
AUTHOR: PI ERCE N F ( Repr i nt ) ; KAPER J B; MEKALANOS J J; CRAY WC JR; 

Rl CHARDSCN K 

AUTHOR ADDRESS: Dl ARRHOEAL Dl SEASES CONTROL PROGRAMVE, WORLD HEALTH 

ORGANI ZATI ON, 1211 GENEVA 27, SW TZ* * SW TZERLAND 
JOURNAL: Infection and Irrrrunity 55 (2): p477-481 1987 
ISSN: 0019-9567 
DOCUMENT TYPE: Art i cl e 
RECORD TYPE: Abst r act 
LANGUAGE: ENGL I SH 

DETERM NA^S OF THE I MVUNOGENI Cl TY OF LI VE VI RULE^ AND MJTANT 
VI BRI a CHOLERAE 01 I N RABBI T I NTESTI NE 

ABSTRACT: Det er ni nant s of the capacity of I i ve Vi br i o cholerae 01 
isolates to evoke specific i rrrrune responses in 
i nt est i nal rrucosa wer e st udi ed i n r abbi t s, usi ng rrucosal 
i rrrrunogl obul in A ( I gA) ant i t oxi n as t he rreasur ed i rrrrune 
response. Antitoxin responses were evoked nrost I y by the 
primary inoculation and were dose dependent; secondar y- 1 ype 
responses were modest and occurred only when the booster inoculum 
was large, i.e., 1010 CFU The efficiency of rrucosal 
i rrrruni zat i on cor r el at ed cl osel y wi t h t he rrucosal col oni zi ng 
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capacity of the infecting strain and was otherwise independent of toxin 

genotype (A+ B+ or A- B+) or whether the strain was rrot i I e or 

nonrrot i I e. Live bacteria evoked rrucosal antitoxin more efficiently 

t han di d pur i f i ed chol er a t oxi n. Pr i or i rmuni zat ion with a 

nont oxi nogeni c ( A- B- ) V. chol er ae st r ai n i nt er f er ed si gni f i cant I y wi t h 

the induction of rrucosal antitoxin by subsequent i rmuni zat i on 

with its fully t oxi nogeni c ( A+ B+) parent. These results demonstrate the 

rrar ked ef f i ci ency wi t h whi ch I i ve V. chol er ae st i rrul at e a speci f i c 

enteric rrucosal secretory I gA response. They support the view 

that rrucosal colonization aids efficient delivery of bacterial 

antigens to responsive subepithelial I yrrphoi d tissue. This 

rri ght occur by t r ansf er of col oni zi ng bact er i a t hr ough M eel I s i nt o. . . 

...by efficient delivery of secreted toxin to M eel I s by rrucosa- associ at ed 
organisms. Preexisting antibacterial i rmuni ty interferes with 
colonization, which may prevent efficient antigenic st i rrul at i on and 
which may explain the relatively weak response to booster 
i rmuni zat i on. The sarre process may al so I i rri t the efficacy of 
hybrid enteric bacterial vaccines when there is preexisting mucosal 
i rmuni ty t o t he carrier organism due to either natural exposure or 
prior i rmuni zat i on with another vaccine that uses the sarre carrier. 

DESCRI PTORS: VACCI NE I MK/UN03LOBULI N A 
DESCRI PTORS: 

. . . MVJOR CONCEPTS: I rmune Syst em 
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ROLE OF SCM^TI C ANTI GEN OF VI BRI O- CHOLERAE I N ADHESI ON TO 
I r^ESTI NAL MJCOSA 

ABSTRACT: The in- vitro adhesion of V. cholerae to intestinal nucous 
rrerrbr ane was st udi ed i n i sol at ed adul t - r abbi t i I eal I oops. 
Ant i sorrat i c ant i ser urn agai nst V. cholerae I naba coul d inhibit adhesion of 



...titer was 320, its ant i - 1 naba I i popol ysacchar i de (LPS) titer was 16,000 
and its ant i - f I agel I ar antibody titer was 3200. Ant i -live V. 
chol er ae I naba ant i ser urn absor bed wi t h boi I ed eel I s of . . . 

. . . chol er ae I naba. Thi s ant i ser urn had no ant i - LPS or bact er i al aggl ut i ni n 
activity, but its ant i - f I agel I ar antibody titer was 32,000. Thus, 
ability to inhibit adhesion of V. cholerae could be... 

... ant i - LPS) ant i body act i vi t y. Ant i sorrat i c ant i ser urn had no act i vi t y 
against adhesi n, a V. cholerae surface antigen described by Freter. 
Ant i - 1 i ve V. chol er ae ant i ser urn absor bed wi t h boi I ed eel I s showed 

Page 30 



1 0585880VI BRI 0. t xt 

ant i - adhesi n. . . 

...cholerae strain 569B I naba could inhibit adhesion of 2 different I naba 
strains to the intestinal rrucous rrBrrbrane. Thus, the sorrat i c 
antigen evidently plays a maj or role in the adhesion of V. cholerae 
t o t he intestinal rrucous rrBrrbrane. 
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CHARACTERI ZATI ON OF A FLAGELLAR SHEATH PROTEI N OF VI BRI O 

- CHOLERAE 

ABSTRACT: A f I agel I ar sheath protein of V. cholerae GA401 ( I naba) was 
characterized. Purity of the preparation was indicated... 

...of 61,500, 60,000 and 56,500. The presence of sheath protein on the 
f I agel I urn and on the outer rrerrbrane of the cell was 
derronst r at ed by ferritin labeling experiments with antiserum Sheath 
protein antibody reacted... 

. . . exper i rrent s and aggl ut i nat i on t est s wi t h a cl assi cal Cgawa st r ai n and 2 
non- aggl ut i nat i ng V. cholerae isolates. The sheath protein may 
r epr esent t he corrrron Vi br i o H ant i gen. Ant i body speci f i c f or 
I i popol ysacchar i de labeled the cell but not the sheathed f I agel I urn 
which demonstrated that the sheath i s not a simple extension of the outer 
rrerrbr ane of t he eel I . 
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A RAPI D TEST FOR THE I DENTI Fl CATI ON OF ALL SEROTYPES OF VI BRI O 
- CHOLERAE I NCLUDI NG NCNAG3LUTI NATI NG VI BRI OS 

...ABSTRACT: serotypes of V. cholerae (particularly NAG [ non- aggl ut i nat i ng] 

vibrios) was developed. The reaction involves the flagellar H 

ant i gen corrpl ex whi ch is a speci es char act er i st i c in vi br i os. The 
novel feature of t he t est is... 

...gross cell morphology. This I ow concent r at i on of phenol may cause damage 
t o t he outer envelope rrembrane which normally covers the 
f I agel I urn and act s as a bar r i er to H ant i body in t he I i vi ng 
vi br i o. The speci es- speci f i ci t y of t he PH t est wi t h H ant i ser urn was 
est abl i shed wi t h 96 cul t ur es. . . 

...for conventional bacteriological tests. The test was equally effective 
with stock cultures or unknown freshly isolated strains from 
several sources. Unabsorbed, whole- eel I (OH) antiserum was 
used successfully and this simplification is recommended for routine use. 
The advant ages. . . 
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Fl LE SEGMENT: Bacteriology Abstracts (Mcrobiology B) 
Antigenicity analysis of Vibrio harveyi TS-628 strain 

ABSTRACT: 

Vibrio harveyi, the rraj or causat i ve agent of vibriosis, affects a 
diverse range of marine cultured organisms over a wi de geographical area. 
However, reports about screening the effective antigen and research 
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on vaccines of V. harveyi are scarce. Fl agel I i n, I i popol ysacchar i de 
(LPS) and outer rrerrbrane proteins ( GVP) are major i rmunogeni c 
antigens in many G am negat i ve bacteria. In this study, the 
f I agel I in, CIVP and LPS of t he V. harveyi TS- 628 st r ai n i sol at ed 
from infected groupers were extracted and Western blot analysis was 
used to detect the antigenicity of these extractions. Results 
of the Vaster n blot assay reveal that there are four positive 
f I agel I i n bands: 35 kDa, 38 kDa, 43 kDa, and 52 kDa, of which the 43 
kDa. . . 

. . . LPS i s Wst er n bl ot - negat i ve. These r esul t s i ndi cat e t hat t he 43 kDa and 
52 kDa f I agel I i n and OIVP of si ze 43 kDa, 52 kDa can be candi dat es f or 
devel opi ng vacci nes agai nst . . . 

DESCRIPTORS: Antigenicity; Fl agel I i n; Gr am- negat i ve bact er i a; 
I mrunogeni ci t y; Li popol ysacchar i des; Vaccines; Vibriosis; 
Wstern blotting; outer membrane proteins; Vibrio harveyi 
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The t ype II i nt er I euki n- 1 r ecept or ( I L- 1 Rl I ) of t he bony fish gilt head 
seabr earn Spar us aurata is strongly induced after infection and tightly 
regulated at transcriptional and post - 1 r anscr i pt i onal levels 
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ABSTRACT: 

1 Rl I ) , I acks an i nt r acel I ul ar si gnal I i ng dorrai n and act s as a decoy 
receptor that down- r egul at es responses to I L- 1 beta . Although both 
receptors are present in bony fish, their expression and... 

...vertebrates remain to be established. In this study, a horrol ogue of 
marrmal i an I L- 1 Rl I was isolated and characterized i n t he gi I t head 
seabr earn ( Spar us aurata). The seabr earn I L- 1 Rl I harboured two I g. . . 

. . . wi t h t hat f r om ot her speci es and cont ai ned t hr ee ATTTA i nst abi I i t y 
motifs, which seem t o be responsible for its relatively short 
hal f - 1 i f e (I ess t han 2 h) . The expr essi on of seabr earn I L- 1 Rl I was 
dr amat i cal I y up- r egul at ed af t er i nf ect i on wi t h Vi br i o angui I I ar urn i n 
all the i rrrrune tissues exam ned and was even more strongly induced 
than t he I L- 1 beta gene in... 
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...leaking into the syst em c circulation from the sites of i nf I arrrrat i on. In 

vitro, bact er i al DNA and f I agel I i n i ncr eased t he rrRNA I evel s of 

I L- 1 Rl I in rracr ophages, whi I e onl y f I agel I i n was abl e to weakl y 

induce its expression in acidophilic granulocytes. Finally, the seabream 

I L- 1 Rl I was I ocal i zed in t he pi as ma rremor ane when expr essed i n HEK293 

eel I s and was abl e to bi nd I L- 1 bet a . 
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Ti t I e: I MVUNOLOGI CAL ANALYSI S OF EXTRACELLULAR PRODUCTS AND 
CELL- SURFACE COVPONENTS OF IvDTI LE AEROVOMAS I SCLATED FROM 
FI SH 

Abstract: The present work describes the characterization of antigens 

present i n t he extracellular products ( ECP) and cell wall of strains of 
mot i I e Aer omonas i sol at ed f r om r ai nbow t r out cul t ur e 
syst errs. The relationships among virulence for fish, O-serogroup and 
pr of i I e. . . 

...were also exam ned. The slide agglutination test showed that most of the 
virulent strains of motile Aer omonas (72% were included i n t he 
serotypes 03, 06, 011 and 019 ( Gui nee and Jansen. . . 

... ECP showed heterogeneity not only among t he di f f er ent serogroups but 
also within the sarre serotype. I rmunobl ot assays of cell envelope 
corrponents, and of LPS present i n t he ECP demonstrated a close 
relationship among Aer omonas strains from the same serotype, while 
strains f r om di f f er ent serotypes were not i nrrunol ogi cal I y 
related. Moreover, this assay showed that motile Aer omonas 
belonging to distinct serotypes produced extracellular proteins 
i muinol ogi cal I y related. On the other hand, antigenic cross 
reactivity was observed between the LPS obt ai ned from eel I envelope and 
t hose obt ai ned f r om . . 

... whi ch pr edorri nat es in a par t i cul ar ar ea and t hei r ECPs in the f or mat i on 

of vaccines against motile Aer omonas septicaenia. 
... I dent i f i er s: OUTER- IVEIVBRANE PROTEI NS; VI BRI a ANGUI LLARUM 
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I DENT I FI CATI ON 
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95-6015 002 ( LI POPOLYSACCHARI DE O- ANTI GEN; RFB GENES; BACTERIAL 

Page 34 



1 0585880VI BRI O. t xt 
OUTER- IVEM3RANE; ALTERED LI POOL I OOSACCHARI DE EXPRESSI ON; Dl FFERENT 
SHI GEL LA- FLEXNERI SEROTYPES) 
95- 7203 001 ( MOLECULAR EPI DEM OLOGY OF AN SHV. . . 



17/3, K/ 14 ( 1 1 em 2 f rom f i I e: 34) 
Dl ALOG( R) Fi I e 34: Sci Sear ch( R) Q t ed Ref Sci 
(c) 2010 The Thomson Corp. All rts. reserv. 

02656862 Genui ne Ar t i cl e#: LU219 No. References: 25 

Ti t I e: CHARACTERI STI CS OF THE CAUSATI VE BACTERI UM OF VI BRI 03I S I N THE 

KURUM\ PRAW, PENAEUS- JAPONI CUS 
Aut hor : DELAPENA LD; TAVAKI T; M3M3YAVA K; NAKAI T; MJROGA K 
Cor por at e Sour ce: HI ROSHI M\ UNI V, FAC APPL Bl a SCI , 4- 4 KAGAM YAMM 

CHOVE/ HI ROSHI M\ 724/ / JAPAN/ ; HI ROSHI IvA UNI V, FAC APPL Bl a SCI , 4- 4 

KAGAM YAMM CHOVE/ HI ROSHI M\ 724// JAPAN/ ; YAMAGUCHI PREFECTURAL NAI KAI 

FI SHERI ES EXPT STN/ YAVAGUCHI / / JAPAN/ 
Journal: AQUACULTURE, 1993, V115, N1-2(AUG15), P1-12 
I SSN: 0044- 8486 

Language: ENGLISH Docurrent Type: ARTICLE (Abstract Available) 

Abstract: Seventy- five strains of bacteria, which were isolated from 
diseased kururra prawns ( Penaeus j aponi cus) in several prefectures of 
west er n Japan f r om 1985 to... 

...strains were classified as members of one species which seems to be 
identical to the Vibrio sp. reported as the causative agent of 
vibriosis i n t he kururra prawn. Some selected strains of our 
isolates were confirmed to be pathogenic to the kururra prawn by 
i nt r arruscul ar injection. The bacterium is a gr am negat i ve, 
motile, and 0/129 (Vibrio static corrpound) sensitive short 
rod. It does not decar boxyl at e arginine, lysine or ornithine. The 
gr owt h. . . 

...content of DNA was 46.7 +/- 0.7 rrol % There was a major corrrron O- 
ant i gen among all the tested strains of the pathogen, but it was 
possi bl e to differ ent i at e t he. . . 

...fish pathogenic vibrios by slide agglutination tests. It is proposed 
that this pathogen is narred Vibrio sp. PJ (PJ: Penaeus 
j aponi cus) . 
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Characterization of a novel chr orrosorral virulence locus involved in 
expression of a major surface flagellar sheath antigen of the 
f i sh pat hogen Vi br i o angui I I ar um 

The fish pat hogeni c bact er i um Vi br i o angui I I ar um 775. 1 7B was 
nutated by the use of transposon Tn5-132. Two hundred independent 
exconjugants were isolated and screened for a reduction of virulence 
in exper i rrent al infections of rainbow trout ( Cnchor hynchus rryki ss. . . 

. . . and a cl osel y I i nked upst r earn gene ( vi r B) . A vi r B rrut ant of 775. 1 7B, 
NQ706, was isolated and also shown to be avirulent. The deduced am no 
aci d sequences of vi rA and vi r B. . . 

...42,000, respectively. Insertional rrutagenesis of the corresponding virA 
and vi r B genes of a cl i ni cal i sol at e of V. angui I I ar um ser ot ype 01 , 
also resulted in avirulence. In i rmunobl ot experiments, the total 
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cell lysates of VAN70 (virA) and NQ706 (virB) did not respond to a 
rabbit polyclonal ant i ser urn di r ect ed agai nst whol e eel I s of 775. 17B (wild 
t ype) . Thi s suggest s t hat vi r A and vi r B ar e i nvol ved in t he bi osynt hesi s of 
a major surface antigen irrportant for the virulence of V. 
anguillarum I rrrrunogol d electron rricroscopy showed that a constituent 
of the flagellar sheath was expressed by 775. 17B (wild type) but not 
by VAN70 (virA) and NQ706 (virB), suggesting that the major surface 
antigen lacking in VAN70 and NQ706 is located on the outer sheath of 
the f I agel I urn Analysis of this major surface antigen revealed 
it I i kel y t o be I i popol ysacchar i de. Further analysis showed that the 
f I agel I urn and the major surface antigen were expressed in vivo 
dur i ng fish i nf ect i ons. 

DRUG DESCRI PTORS: 
rrerrbr ane ant i gen 
MEDI GAL DESCRI PTORS: 
ani ma I exper i rrent ; art i cl e; 
gene expression; gene locus 
pr i or i t y j our nal ; vi br i o 
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I dent i f i cat i on of the f I agel I ar ant i gens of Vi br i o 
cholerae El Tor and their role in protection 

Antiserum to the surface antigens of the wild- typed 
flagellate strain KB207 of Vibrio cholerae El Tor was absorbed 
with isogenic af I agel I at e rrut ant CD12. Antibodies remaining i n t he absorbed 
ser urn exhi bi t ed specificity to KB207 but not to CD12 and inhibited 
motility of KB207. Proteins f r om eel I - f r ee lysates of KB207 and CD12 
were anal ysed by sodi urn . . 

...40 and 38 kDa. These proteins were detected in KB207 when 
el ect r ophor et i cal I y separated proteins were i rrrrunobl ot t ed with 
unabsorbed and absorbed sera. These two proteins were isolated by 
i rrrrunoaf f i ni t y chromatography using purified antibodies from absorbed 
serum Although antigenic, the 40 and 38 kDa proteins did not induce 
protection against cholera i n t he rabbit... 

DRUG DESCRI PTORS: 

* bacterial antigen; * chol er a vacci ne- - dr ug devel oprrent - - dv; * cholera 
vacci ne- - dr ug therapy--dt 
MEDI CAL DESCRI PTORS: 

*chol era--drug t herapy--dt ; * chol er a- - pr event i on- - pc; *f I agel I ate; * 
immunization; * vi br i o cholerae 
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Eval uat i on of t he phenol - i nduced f I agel I ar aggl ut i nat i on t est f or 
the identification of the cholera group of vibrios 

Past or is M C. ; Bhat t achar yya F. K. ; Si I J. 

I st . Sup. San. , Rorre, 1 1 al y: 

CORRESP. AUTHOR/ AFFI L: 1st. Sup. San., Rome, Italy 

Journal of Medical Mcrobiology ( J. MED. M CROBI OL. ) (United Ki ngdorr| 
August 1, 1980, 13/2 (363-367) 
CODEN: JMvIA ISSN: 0022-2615 
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Evaluation of the phenol - i nduced flagellar agglutination test for 
the identification of the cholera group of vibrios 

The nurrber of 0 serotypes of Vibrio cholerae now r ecogni sed is at 
least 75 ( Dr A. L. Furniss personal cormruni cat i on) . This presents... 

...difficulty in t he r out i ne of t hese vi br i os whi ch, ot her t han t he 0 
type- 1 chol er a vi br i o, ar e I oosel y t er nred ' non- aggl ut i nat i ng' of NAG 
vi br i os. A phenol - i nduced si i de- aggl ut i nat i on ( PH) t est has been devi sed 
( Si I and Bhat t achar yya, 1979) which exploits the corrmon flagellar 
antigens that are species specific and diagnostic for this and other 
species of Vibrio ( Bhat t achar yya, 1975). The PH t est on 53 
i sol at es of V. chol er ae ( 39 NAG and 1 4 of O t ype I ) gave r el i abl e 
r esul t s by. . . 

. . . 5% phenol ; 45 cul t ur es of non- V. chol er ae wer e negat i ve by t hi s t est . In 

older isolates the test was sorret i rres atypical and required the use 

of modified phenol - aggl ut i nat i on procedures ( Si I and Bhat t achar yya, 1979). 

Phenol appears to act on the cell rrerrbrane to expose the 

f I agel I ar ant i gen whi ch is masked in t he I i vi ng vi br i o 

( Bhat t achar yya, 1977). During 1977, the PH t est was used i n t he WHO 

Col I abor at i ve Cent er for... 

. . . I st i t ut o Super i ore di Sanita, Rome ( I SS) to assess its performance in 
routine use with recent isolates from a wide variety of human 
envi r onment al sources. The test was also applied to older... 
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Effect of cheni cal and heat i nact i vat i on on the antigenicity and 
i rrrrunogeni ci t y of Vibrio cholerae. 

The effects of heat and cheni cal i nact i vat i on on the antigenicity 
and i rrrrunogeni ci t y of Vibrio cholerae 1418 in rabbits were 
studied. V. cholerae 1418 was inactivated with heat and cheni cal 
inactivants (phenol or Formalin) alone or in corrbi nat i on. Enzyrre- 1 i nked 
i rrrrunoassay systems errpl oyi ng whole cells of V. cholerae 1418, 
I i popol ysacchar i de, or f I agel I a as i rrrrobi I i zed ant i gens wer e 
used to rreasure the antibody response ( i rmunogl obul i ns G and Iv) 
after parenteral i rrrruni zat i on of rabbits with various inactivated 
whole- eel I preparations. The "classical" whole- eel I 

vaccine, produced by phenol treatment, was found t o be a corrpar at i vel y poor 

i mrunogen. Wien Formalin was used instead of phenol, the antibody 

response t o al I three enzyrre- 1 i nked i rmrunosor bent assay 

antigens was greatly increased. I rmunogl obul i n G titers to 

intact V. cholerae cells were as rruch as 100-fold higher in rabbits 

i rrrruni zed with the For mal i n- i nact i vat ed preparation as corrpar ed to 

the classical phenol - i nact i vat ed vaccine. Furthermore, antibody produced 

against the For mal i n- i nact i vat ed preparation was capable of recognizing 

antigenic determinants expressed on the cell surface of several 

heterologous strains of V. cholerae. These results indicate that the 

antigenicity and i rrrrunogeni ci t y of V. cholerae are greatly 

affected by the i nact i vat i on conditions errpl oyed for vaccine production and 
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... on t he basis of their degree of ult innate invasiveness after ingestion 
by a susceptible hose: rrucosal adherence and enterotoxin production; 
rrucosal adherence and brush border dissolution -- ent er opat hogeni c E. 
col i (EPEC) of "classical" serotypes; rrucosal invasion and 
intraepithelial cell proliferation; rrucosal translocation followed by 
bact er i al pr ol i f er at i on i n t he I am na pr opr i a and mesent er i c I yrrph nodes; 
and rrucosal translocation followed by generalized infection. The 
review covers cholera (motility and chemotaxis, nxicosal 
adhesion, flagellar sheath protein, hemagglutinins, outer 
mamorane proteins, enterotoxin production, quality and duration of 
infection derived irmunity, i rrrrune response in humans, 
LPS, flagellar sheath protein, cholera lectin, other cholera 
hemagglutinins, outer rrerrbrane protein, previous cholera vaccines, 
killer whole cell vaccines, toxoids, corroi nat i on vaccines, 
attenuated versus cholerae vaccines): enterotoxigenic Escher i chi a col i 
( ETEC) ( ent ert oxi ns, O: H serotypes and enterotoxin phenotypes, colonization 
factors, i rrrrune response in humans, vaccines against ETEC, and 
toxiods); EPEC (vaccines against EPEC); Shigella (smooth LPS O 
ant i gen , epi t hel i al eel I i nvasi veness, Shi gel I a t oxi n, and Shi gel I a 
vaccines); and typhoid fever (caccines against typhoid fever... 

... available information leads to the conclusion that an oral vaccine 
consi st i ng of a corrtoi nat i on of ant i gens, i nt endi ng to st i rail at e bot h 
antibacterial and antitoxic immunity , would be most likely to 
succeed. Current approaches to i rmunopr ophyl axi s of ETEC i nf ect i on 
i nvol ve vacci nes t hat st i mil at e ant i t oxi c or ant i adhesi on i muini t y or 
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both by roans of killed antigens or attenuated strains. It is likely 
that the most effective vaccines wi I I contain appropriate antigens 

intended to si mil t aneousl y sti rail ate both antibacterial and antitoxic 
irrrrunity , thereby leading to a synergistic protective effect. Now 
that the spei cal ent er oadhesi ve properties of EPEC. . . 

... be associated with a pi asm d, it should be possible to identify the 
phenotypic gene products responsible for this phenorenon. It is 
likely that firrbriae or outer rrerrbrane proteins will prove to be the 
organelle of adhesion. Wien such information becomes available, it should 
be possible to prepare oral vaccines consisting of the purified 
antigen . Efficacy has been shown for at t enuat ed Shi gel I a st r ai ns 
utilized as oral vaccines. The major thrust i n t he development of new 
i muini zat i on agenst s against typhoid fever is to identify 
i muini zi ng agents at least equal in efficacy t o t he parenteral 
acetone ki I I ed vacci ne but whi ch cause. . . 

...Descriptors: prevention and control --PC; 'Escherichia col i Infections 
--prevention and cont r ol - - PC; * Gast r oi nt est i nal Di seases- - rri cr obi ol ogy- - M ; 
* I rrrrunot her apy; Bact er i a- - i rrrrunol ogy- - 1 M Escherichia col i - - 
i rrrrunol ogy- - 1 M Gastrointestinal Di seases- - pr event i on and control --PC 
; Humans; Vibrio chol er ae- - i rrrrunol ogy- - 1 M 

...Identifiers: Fungal Diseases; 'Biology; * Q i ni cal Research; 'Delivery 
Of Health Care; 'Diseases; 'Econonic Factors; 'Health; 'Health Services; * 
Irrrrunity; * I rrrruni zat i on; 'Infections; 'Literature Review; 
'Medicine; 'Physiology; 'Preventive Medicine; 'Primary Health Care; 
'Research And Development; 'Research Methodology... 
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Antibody responses in rabbits to injections of whole 
cell, f I agel I a, and f I agel I i n pr epar at i ons of chol er a and 
nonchol er a vi br i os. 

Sera prepared by the injection of living cells, killed cells, 
f I agel I a, or f I agel I i ns of vibrios into rabbits were exam ned 
for antibodies which cr oss- r eact ed with cholera and nonchol era vibrio 
strains. Ant i sera to Vibrio cholerae strains agglutinated 
heterologous V. cholerae strains. They did not agglutinate strains of 
nonchol era vibrios. Sera to nonchol era strains agglutinated homologous 
strains only. There was no evidence that a corrrron antigen was present 
in the organisms tested. The proposal for a "cholera group of vibrios" 
based upon sharing of an H antigen between cholera and some 
nonchol er a vi br i os is hel d as unt enabl e. It i s i ndi cat ed, however , t hat . . . 

Descriptors: 'Antibody Formation; 'Antigens, Bacterial; 'Bacterial 
Proteins; * FI agel I a- - i rrrrunol ogy- - 1 M * Vi br i o- - i rrrrunol o 
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Safety, i rmrunogeni city, and efficacy of live attenuated 
Vibrio chol erae 0139 vaccine prototype. 

A new strain of cholera vibrio, designated either serotype Bengal 
or serogroup 0139, has caused epi derri cs in India and Bangladesh [and other 
countries bordering on, or near to, the Bay of Bengal]. From 
isolates of this Bengal or gani sm vacci ne strains were produced by 
del et i ng mil t i pi e copi es of t he chol era. . . 

... No diarrhoea occurred in 4 volunteers who received strain Bengal -15, a 
stable spontaneous non- mot i I e derivative of Bengal -3. The authors 
speculate that lack of mot i I i t y may prevent the vibrios from 
penetrating the mucous layer of the epi t hel i urn t o promote secretion 
by the enter ocytes. In a second study, 10... 

...natural disease. Their suggestion, that a bi val ent vaccine night protect 
against all forms of cholera vibrio, seems to accept that Bengal 
vaccine would not protect against the other panderri c serotypes, I naba. . . 

...these two serotypes they would select for a bivalent vaccine. 

[Previous evidence of t ype- speci f i c i rrrruni ty against I naba and Cgawa 
infections indicates that the present requirement i s f or a t r i val ent 
vaccine to gi ve a balanced response to its Bengal, I naba and Cgawa 
conponent s. ] . 

. . . DESCRI PTCRS: i muine response; . . . 
. . . i rrrruni zat i on; 
... I DENTI FI ERS: i rrrrune sensi t i zat i on. . . 

. . . i muini t y r eact i ons. . . 

. . . i rrrrunol ogi cal r eact i ons 
. . . ORGANI SM DESCRI PTCRS: Vi br i o chol er ae 
BROADER TERfvB: Vibrio; 
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TEXT: 

...dead that sorre believe gives birth to Haitian zorrbi es. 

The Liver more t earn est i mat ed that to extract the 90 milligrams 
of TTX di scover ed by the Feds, you'd need between 45 and... 

. . . cl ear war ni ng t hat pr edat or s i gnor e at t hei r per i I . 

The newt's powerful toxin was first i sol at ed i n t he 1960s by 
Stanford University chemist Harry Ivbsher and his graduate student 
Ivel ancht on Br own. . . 

...poison. In honour of the donor animals, the researchers named the crude 
concentrate that they extracted t ar i chat oxi n. But not long after the 
discovery, IVbsher found out that their new toxin was in fact identical to a 
mol ecul e t hat had al r eady been descr i bed- - a t oxi n i sol at ed f r om 
puffer fish and known as f ugu poison or TTX. 
In the late 1970s, macul ot oxi n- - 1 he. . . 

...Academy of Sciences, calls it "one of nature's strangest molecules". 

Thr ee ni t r ogen at orrs ar e r esponsi bl e f or t he TTX rrol ecul e' s 
awesorre body count. Together, they form what is known as... 

. . . TTX rrol ecul es cl og t he channel s, bl ocki ng t he r api d f I oodi ng of sodi urn 
ions across the cell rrerrbrane that normally propagates nerve 
i rrpul ses. 

A vi ct i m of f ugu poi soni ng, or a swi rrrrer bi 1 1 en by. . . i nf annus cl i rrb 
up the food chain, they argued, TTX travels through a network of TTX- 
i rrrrune life f or rrs that feed upon one another, becoming more 
concentrated i n t he tissue of each... 

. . . and f ound t hei r own new st r ai n. They have pr el i rri nar i I y i dent i f i ed t he 
new bug as a Vi br i o speci es- - 1 he sarre genus of rri cr obes t hat car r i es 
cholera. Wien tended in a Petri dish, the rri cr obe- - whi ch they named 
Vibrio LM- 1 - - al so produced TTX. "This study revealed for the first 
t i me t hat a Vi br i o st r ai n f r om t he hi ghl y t oxi c wi I d puf f er f i sh 
produced TTX," says Lee. 

Researchers have yet to... 

. . . R t chi e t earn f ound per pet r at i ng a sea- ur chi n massacr e in t he Ant i I I es. 
"Lee and colleagues probably isolated Pseudoal t er orronas, " says Srrith. 
He points out that the Korean t earn di d not use genetic sequence data to 
identify the strain as a Vibrio species, relying instead upon 
physical and bi ocherri cal characteristics for identification. "If their ' 
Vibrio' isolate was [genetically] sequenced, I suspect that it 
would actually be a Pseudoal t er orronas, " he says. 
Even. . . 
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. . . speci es of bact er i a car r y TTX genes woul d not be t er r i bl y sur pr i si ng. 
For one thing, the Vibrio and Pseudoal t er onronas genera are closely 
related. In addition, bacterial genorres are highly pr orri scuous, containing 
arral gams. . . 

...s previous victims. It is precisely this process that gave a previously 
i nnocuous st r ai n of Vi br i o bact er i um t he power t o t r ansrri t chol er a. 

IVbsher clearly got the rricrobe part right. But are... 
...tests," he says. Q course, i t ' s possi bl e t hat TTX rri ght hel p bact er i a 
fight the i rmxinol ogi cal defences of animals such as the hapless sea 
urchins. Nobody knows for sure. 

Peter Anderson that TTX i s j ust a spectacular by-product of mundane 
bacterial metabolism Ivany Vibrio bacteria manipulate sodium 
gradients across cell rrerrbranes t o f uel t he r ot or - 1 i ke f I agel I a that 
al I ow t hem t o scoot around. If Anderson is right, the poison's vicious 
ef f ect s. . . 

...apparently create their living- dead slaves by nreans of a powder 
containing, among other things, extract of pufferfish. Ivany opposed 
Davis's views, however, and even if he is right, zorrbi e. . . 

...and others share his concern. Srri t h points out that TTX- pr oduci ng 
bacteria are easier to isolate and grow than some microbes that are 
already feared as potential agents of bioterrorism including... 

References and Notes: 
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TEXT: . . . FI GURE CM TTED) 

Wt er borne diseases are a rraj or cause of illness in developing 
countries and are responsible for sporadic and localised outbreaks of 
disease i n t he developed world. They are generated by... 

...have little access to madi ci nes. Children and the elderly are also 
especially vulnerable, because their i rrrrune systems are either 
undeveloped or worn out. Anyone who is suffering from a disease that 
damages the immune system will also be in particular danger. Cholera 
and typhoid were widespread in Europe and. . . t he organism and ranges from 
200 cells f or Shi gel I a to 10 SUP 6 eel I s f or Vi br i o chol er ae. The 
bacteria must first withstand the acid produced by the stomach. They are 
rror e. . . 

...high enough and nutrients are available (as in organic- rich effluents 
and in phyt opl ankt on blooms). Vibrio cholerae manages to keep alive 
over winter in brackish est uar i ne and inshore coastal waters, and... 
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...survival of V. cholerae and L. pneunrophi I a, which can grow in water. The 
rrai n f act or s r esponsi bl e f or t he deat h of bact er i a and vi r uses i n 
water is sunlight and salinity. M cr obi ol ogi st s find suffering diarrhoea. 
1: Sorre dangerous enerri es (A) Di ar r hoeal f am I i es Sal rronel I a t yphi , which 
is responsible for typhoid fever, crosses from the intestine into the 
blood and I yrrph systems where it... 

...of vi ct i rrs di e. The main reservoirs of infection are the human intestine 
and gall bladder. Vibrio cholerae, the cause of cholera, produces a 
toxin, choleragen, which although it does not kill... 

...other enteric bacteria are irrportant water borne causes of diarrhoea in 
young children. They are also responsible for many cases of so-called 
"travellers' diarrhoea". I n t he developed world they are mainly... 
. . . Q ardi a I arrbl i a, whi ch i s t he cause of an unpl easant I ong- 1 ast i ng 
diarrhoea (giardiasis), is a flagellate protozoan, and the most 
common protozoal parasite reported worldwide. It lives i n t he srral I 
i nt est i ne. . . 

. . . par vum i s of i ncr easi ng concer n to t he wat er i ndust r y i n devel oped 
countries and has been responsible for extensive outbreaks. Cn 
ingestion, the oocysts release sporozoites that grow and infect enter ocytes 
in... 

...anorexia. Viruses THERE ARE si x groups of viruses that cause 
gast r oent er i t i s and al I have been i sol at ed f r om cont am nat ed dr i nki ng 
water and recreational waters. They are: rotaviruses, Norwalk-like agents, 
cal i ci vi r uses, ast r ovi r uses. . . 

...Veil's disease. It is acquired through cuts and abrasions as well as via 
the rrucous rrerrbranes. The symptoms are normally f I u- 1 i ke and the 
patient recovers quickly. In severe cases... 

References and Notes: 
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( THI S IS THE FULLTEXT) 

. . . Text : Hel i cobact er pyl or i . And ol d di seases, such as t uber cul osi s, 
have returned wi t h a vengeance, particularly in i rrrrunocorrpr orri sed 
patients, accorrpani ed by the emergence of ant i bi ot i c- r esi st ant strains. No 
new cl ass of ant i bi ot i c has. . . i ncl ude al I nonpi I us adhesi ns ( B1) . Exarrpl es 
i ncl ude t he adhesi ns Af aD and Af aE f r om Escher i chi a col i , r esponsi bl e 
for attachment of E. col i to the urinary tract or the intestinal cells, and 
t he f i I arrent ous hemaggl ut i ni n ( FHA) f rom Bordet el la pert ussi s, 
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responsible for attachment t o t he lung epithelial and phagocytic 
cells. Afirrbrial adhesi ns al so i ncl ude t he opaci t y pr ot ei ns ( Cpas) from 
Nei sser i a, whi ch corrpr i se a f am I y of si rri I ar pr ot ei ns r esponsi bl e 
for eel I -type specificity, and the repeat proteins of Of am positive 
bact er i a such as t he. . . 

. . . rrannose residues on cell surfaces. Helicobacter pylori binds t o t he 
Lewis.sup(b) blood group antigen, which is expressed on cells in the 
st orrach epi t hel i urn ( B6) . Nei sser i a bi nds t o eel I surface... 

...not si rrpl y functioning as an inert surface. Indeed, sorre bacterial 
pathogens rely on a host response to infection to trigger expression 
of a target receptor that the bacteria then bind to... 

...of the endothelial cells by thrombin or t urror necrosis factor a, two 
factors produced in response to infection ( B8) . The pneurrococcus has 
a cell wall corrponent , phosphor yl chol i ne, that binds to the... 

...host cells by inducing calcium flux, inositol phosphate production, 
t yr osi ne phosphor y I at i on of a 90- kD rrenrbr ane pr ot ei n, and ul t i mat el y, 
cytoskeleton r ear r angerrent s. EPEC rrust activate these host signal 
transduction pathways to at t ach. . . si gnal i ng, with the act i n cytoskeleton 
providing the necessary force to internalize the particle into a 
rrerrbr ane- bound vacuole. However, invasive bacteria seem to have 
evolved two major types of induced uptake... 

. . . and a " t r i gger " rrechani sm i n whi ch bact er i a send si gnal s t o t he eel I to 
induce dramatic rrerrbr ane ruffling and cytoskeletal rearrangements 
that result in rracr opi nocyt osi s and virtually passive entry of bacteria 
(Fi gs. . . 

. . . bact er i a, bot h Shi gel I a and Sal monel I a st i nrul at e rraj or r ear r angerrent s of 
cellular act i n that result in large rrerrbr ane projections si rri I ar to " 
rrerrbr ane ruffles" induced by sorre growth factors or oncogenes. The 
process cul rri nates in bacterial uptake through the formation of a 
rrerrbr ane- bound vacuole, which in the case of Shigella is subsequently 
I ysed ( Fi g. 1) ( B15. . . 

...invasion, col ocal i zi ng with the site of entry. Transient over expr essi on 
of Src in transfected cells induces rrerrbr ane ruffles and mediates 
entry of noninvasive Shigella rrutants, strongly suggesting a role for this 
ki nase. . . 

...central role in rredi at i ng bacterial uptake, possibly by bundling newly 

forrred act i n f i I arrent s i n t he rrerrbr ane extensions (B15) . Another 

act i n- bi ndi ng protein, vi ncul i n, col ocal i zes to the site of entry and can 



...major r ear r angerrent s of the act i n cytoskeleton upon receptor st i nrul at i on 
or other st i nrul at i on lead to either rrerrbr ane ruffling, f i I opodi a 
formation, or act i n stress fiber formation. These rearrangements are 
cont r ol I ed by speci f i c srral I . . . del i ver i ng t hem t o under I yi ng rracr ophages. 
By targeting this cell type, which is used by the i rrrrune syst em t o 
sarrpl e ant i gens f r om t he i nt est i ne, Shi gel I a can cr oss t he epi t hel i urn 
to invade the basolateral surface of ent er ocyt es. . . 

... eel I s once t he eel I j unct i ons have been opened up by t he rri gr at i on of 
neutrophils in response t o t he presence of Shi gel I a on the apical face 
of colonic cells (B19) . Thus, both the... 

. . . i nvasi on syst em i s t hat of Yer si ni a speci es. Yer si ni a ent er ocol i t i ca and 
Y. pseudotuberculosis have an outer rrerrbr ane protein, i nvasi n, that 
rredi at es attachment and entry into epithelial cells. By binding tightly to 
a. . . 
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. . . on eel I surfaces, i nvasi n rredi at es bact er i al upt ake t hr ough a zi pper I i ke 

rrechani sm zippering the host cell rrerrbrane around the bact er i urn as 

it enters (Fig. 2) ( B20) . Host signal transduction rrechani srrs are used... 

. . . and t hr eoni ne ki nases and I i ke YopH is t ar get ed to t he i nner sur f ace of 

the plasma rrerrbrane of the eukaryotic eel I . . . pr ot ei n interactions. 

The COOH- 1 er rri nal region of i nt er nal i n contains an LPXTG mot i f preceding a 

hydrophobic rrerrbr ane- spanni ng region. The LPXTG rrot i f ( L, Leu; T, 

Thr ; G, G y) per rri t s coval ent linkage of... 

...host functions continues when bacterial pathogens becorre intracellular 

parasites. Nearly all invasive bacteria enter a rrerrbr ane- bound 

vacuole as part of their invasion process, but their subsequent fates vary. 

Certain bact er i a. . . i nt o both phagocytic and nonphagocyt i c cells by 

rracr opi nocyt osi s. They often reside i n t he resulting large rrerrbrane 

-bound vacuoles (spacious phagosomes) , and they express several gene 

products that enhance intracellular survival by... 

... A gener al t herre among pat hogens t hat r enrai n wi t hi n rrerrbr ane- bound 
vacuol es is t hei r abi I i t y to avoi d f usi on wi t h I ysosorres, al t hough t he 
rrechani sms used to... 

... compart rrent , thereby avoiding the process of development into I ysosorres. 
The vacuolar adenosine triphosphatase, which is responsible for 
acidifying vesicles, is not incorporated into the membranes of 
i nt r acel I ul ar M avi urn- cont ai ni ng vacuol es. . . 

...pneumophila, the causative agent of Legionnaires' disease, also inhabits 
a unique intracellular niche within a rrerrbr ane- bound vacuole. It 
enters phagocytes by an unusual phagocytic rrechani sm cal I ed "coiling 
phagocytosis," during which... 

...target the vacuole to becorre a I ysosorre. The development of new 
techniques, such as the isolation of vacuoles containing 
intracellular pathogens and the use of confocal microscopy to label 
vacuol ar rrerrbr anes. . . 

...they replicate. I n t he case of Shigella, the bacterial factor used to 
breach the vacuolar rrerrbrane is I paB, one of the secreted proteins 
used to invade cells, but the rrechani sm of lysis is unknown ( B35) . 
Listeria use a pore-forrring toxin, I i st er i ol ysi n O. This potent 
rrerrbr ane- darragi ng toxin, when expressed in Bacillus subtil is, is 
sufficient to allow this soil or gani sm t o. . . 

... t he bact er i urn, i ndi cat i ng t hat act i n pol yrrer i zat i on was i ni t i at ed at t he 
bacterial surface. Bacterial act in- based rrot i I i t y has no connection 
with bacterial cherrotaxis; rather, it i s hi ghl y rerrini scent of other 
cellular act in- based rrot i I i t y events, such as the nigration of 
neut r ophi I s t owar d a si t e of i nf ect i on or met ast asi s of t hese eel I ul ar 
events remains elusive, explaining why bacterial motility, when 
discovered, received a great deal of attention because it provides 
si rrpl i f i ed and genet i cal I y rrani pul at abl e. . . 

... Act i n- based mot i I i t y is rredi at ed by a si ngl e bact er i al pr ot ei n: 
Act A i n t he case of Li st er i a and I csA. . . 

... by a cent r al r egi on made of pr ol i ne- rich r epeat s. I csA i s an 120- kD 
outer rrerrbrane protein that also has a region of repeats, albeit 
gl yci ne- r i ch. Cne interesting feature of... 

. . . st udi ed f or Act A and has been t ackl ed usi ng eel I - f r ee syst ems ( such as 

Xenopus egg extracts or platelet extracts) that support 

act in- based bacterial motility. Genetic analysis has revealed that 

t he NH. i nf ( 2) - 1 er rri nal por t i on of Act A i s necessar y. . . 
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...filaments. This is supported by the observation that bursts of act i n 
pol yrrer i zat i on i nsi de eel I s in r esponse to st i rail i can r esul t f r om 
the transient appearance of free barbed ends, resulting either from.. 

...are engulfed by phagocytic cells. For Shigella and Listeria, an 
irrportant consequence of act in- based motility is direct spreading to 
neighboring cells. Cn reaching the plasma nrenrbrane, these bacteria 
induce the formation of protrusions that i nvagi nat e into the neighboring 
eel I , r esul t i ng in t he f or mat i on of a t wo- rrerrbr ane vacuol e cont ai ni ng 
t he bact er i urn Af t er vacuol e I ysi s, t he bact er i urn st art s a new cycl e of 
i nf ect i on. . . t hr ee gr oups accor di ng t o t hei r site of act i on ( B45) . ( i ) 
Toxins acting at the pi asrra rrerrbr ane, where they interfere with 
t r ans rrerrbr ane signaling pathways. This group includes the E. col i 
heat - st abl e. . . 

...which acts directly on the t r ans rrerrbr ane guanylate cyclase of intestinal 

cells, (ii) Toxins that alter rrerrbr ane per rreabi I i t y , such as 

por e- f or ni ng toxins of the streptolysin Q I i st er i ol ysi n Ofam'ly, the toxin 



... Sal monel I a t yphi rrur i urn al so i nduces apopt osi s in macr ophages. IVut ant s 
that are unable to induce host cell rrerrbr ane ruffling or to express 
the type III protein secretion syst em t hat is used to invade... 
...cells. Studies in vitro have derronst r at ed that apopt osi s also takes 
place in cultured dendritic cells ( ant i gen- pr esent i ng cells present 
in the I arri na propria of the rrouse intestine) and is mediated by... 

...apopt osi s in vitro (B51) . Indeed, the induction of apopt osi s in cells 

directly involved i n t he i rrmune response, as shown i n t he case 

of TSST1 f r om St aphyl ococcus aureus, which induces B eel I apopt osi s and 

inhibits i rrrrunogl obul i n G production (B51) , may be of considerable 

benef it f or t he i ncorri ng ni cr obe. . . The i ssue of i nt er bact er i a corrpet i t i on 

also needs to be addressed: As a pathogen colonizes a mucosal 

surface, it is usually in corrpet i t i on with the normal flora, and even with 

other pathogens. Finally, integration of host genetics, physiology, and 

i rrmune system which play critical roles in the outcome of infection, 

i s necessar y f or a f ul I . . . 

...live attenuated vaccine strain, and even to use it to express and 

deliver heterologous cloned antigens. Knowledge of where the pathogen 

targets are in the body and the ensuing host i rrmune response to 

these infections provides additional opportunities for vaccine development; 

for exarrpl e, pathogens that target rrucosal surfaces are being used 

to develop nucosal vaccines... 

... eel I s 

ur i nar y t r act i nf ect i ons 
PI ague, rresent er i c 
I yrrphadeni t i s, di ar r hea 
Choi er a 



Yersi ni a speci es 

Vi br i o chol er ae 
eel I s 

I nt r acel I ul ar pat hogens 
Ivacr ophages 

Legi onel I a pneurrophi I a 



Adher ence to eel I s 
and mat r i x 
Adher ence t o 



Legi onnai r es' di sease 



Wt hi n a vacuol e. . 



. . . Fi gur e F1 

Caption: Bacterial interactions with cultured marrmal i an cells. (A) 
Phosphot yr osi ne i mrrunof I uor escence staining (red) was overlaid on a 
phase contrast micrograph of HeLa cells infected with ent er opat hogeni c E. 
col i ( EPEC) . ( B) An i rrrmnof I uor escence mcrograph of act i n (red) in 
Ivadi n Darby canine kidney ( IvDCK) epithelial cells infected with Salmonella 



exocyt osi s 
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UDP- gl ycosyl - 1 r ansf er ase F- act i n di sor gani zat i on 

Reference B56 

Gel I shape changes 



Dearri dase Reference B57 IVerrbrane ruffling, 

act i n pol ynrer i zat i on 
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PRODUCTI CN AND EVALUATI CN OF RAPI D SEROLOG CAL DETECTI CN METHODS FOR 
I DENTI FI CATI CN OF VI BRI 0 VULNI FI CUS AND VI BRI 0 CHOLERAE 
Descr i pt or s: HEALTH SCI ENCES, I MVUNOLCGY; M CROBI OLOGY 

Speci es wi t hi n the genus Vi br i o can be i dent i f i ed ser ol ogi cal I y 
through detection of species specific H ant i gens expressed i n t he 
core protein of the polar f I agel I a. Cholera vibrios also exhibit a 
specific cell wall polysaccharide antigen (A). Antibody reactive with 
these specific antigens can be errpl oyed for the rapid serological 
i dent i f i cat i on of Vi br i o i sol at es. Speci es- speci f i c ant i - H ser a 
were produced in rabbits i rrrruni zed with flagellar core protein 
pr epar ed f r om V. vulnificus. A coaggl ut i nat i on r eagent was 
constructed by ar ni ng S. aureus Cowan I eel I s wi t h t he ant i - V. 
vulnificus flagellar antibody. The reagent coaggl ut i nat ed 99.3% 
of isolates identified bact er i ol ogi cal I y as V. vulnificus and, 
other than V. pel agi us, did not agglutinate 19 heterologous Vibrio 
species tested. In addition, rronocl onal antibodies (Mabs) reactive with the 
flagellar core protein of either V. cholerae or V. vulnificus 
were produced and used to make coaggl ut i nat i on reagents. Staphylococcus 
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aureus cells ar rred with Mab specific for V. cholerae flagellar core 
protein coaggl ut i nat ed V. cholerae and V. rri rri cus isolates 
exclusively and did not react wi t h 30 heterologous Vibrio species 
tested. These results suggest that V. cholerae and V. rri rri cus express 
si rri I ar H det er rri nant s. Lat ex beads ar rred wi t h Mab r eact i ve wi t h V. 
vul ni f i cus f I agel I ar cor es coaggl ut i nat ed onl y V. 
vulnificus among 32 Vibrio species tested. The ant i - H 
coaggl ut i nat i on tests represent a rapid, serologically specific, and 
inexpensive met hod for identifying V. cholerae, V. rri rri cus and V. 
vulnificus one step beyond primary isolation. 

Ant i bodi es r eact i ve wi t h t he A ant i gen of t he chol er a vi br i os 
were errpl oyed in a rrerrbrane enzyrre- 1 i nked i rrmmosor bant assay 
( ELI SA) to detect V. cholerae 01 isolates in enrichrrent cultures. The 
rrerrbr ane ELI SA det ect ed V. chol er ae Cgawa cells in 6 hour al kal i ne 
peptone (AP) enrichrrent cultures initially... 

...did not pr oduce f al se posi t i ve r esul t s when over ni ght AP br ot h cul t ur es 
inoculated with five heterologous Vibrio species were assayed. The 
rrerrbr ane ELI SA i s a r api d and speci f i c assay f or t he i dent i f i cat i on 
of 01 vibrios directly from.. 
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Scientists at University of Mjrcia, Department of Cell Biology publish 

r esear ch i n i rrrrunol ogy 

Life Science Vfeekl y, May 15, 2007, p. 2711 
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Scientists at University of Mjrcia, Depart rrent of Cell Biology publish 
research in i rrrrunol ogy 

...TEXT: regulated at transcriptional and post - 1 r anscr i pt i onal levels," 
ar e det ai I ed in a st udy publ i shed i n MdI ecul ar I rrrrunol ogy . 
" I nt er I euki n- 1 bet a ( I L- 1 bet a) i s t he prototypic pr o- i nf I arrrrat or y cytokine. 
All the biological effects of... 

. . . 1 Rl I ) , I acks an i nt r acel I ul ar si gnal I i ng domai n and act s as a decoy 
receptor that down- r egul at es responses to IL-1beta, " scientists in 
Mjrcia, Spain report. "Although both receptors are present in bony... 
...vertebrates remain to be established. In this study, a horrol ogue of 
rrarrrral i an I L- 1 Rl I was isolated and characterized i n t he gi I t head 
seabr earn ( Spar us aurata). The seabr earn I L- 1 Rl I harboured two I g. . . 

. . . wi t h t hat f r om ot her speci es and cont ai ned t hr ee ATTTA i nst abi I i t y 
motifs, which seem t o be responsible for its relatively short 
hal f - 1 i f e (I ess t han 2h) . The expr essi on of seabr earn I L- 1 Rl I was 
dr arrat i cal I y up- r egul at ed af t er i nf ect i on wi t h Vi br i o angui I I ar urn i n 
all the i muine tissues exam ned and was even more strongly induced 
than the I L- 1 bet a gene in the... 

... I eaki ng i nt o t he syst em c ci r cul at i on f r om t he sit es of i nf I arrrrat i on. In 

vitro, bact er i al DNA and f I agel I i n i ncr eased t he rrRNA I evel s of 

I L- 1 Rl I in rracr ophages, whi I e onl y f I agel I i n was abl e to weakl y 

induce its expression in acidophilic granulocytes," wrote G Lspez- Cast ej sn 

and. . . 
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...Cell Biology. The r esear cher s concl uded: "Finally, t he seabr earn I L- 1 Rl I 
was I ocal i zed in t he pi asma rremor ane when expr essed i n HEK293 eel I s 
and was able to bind I L- 1 bet a. " Lspez- Cast ej sn and... 

IVbl ecul ar I rrmmol ogy (The type II i nt er I euki n- 1 receptor 
(IL-1RII) of the bony fish gi I t head seabr earn Spar us. . . 

...is strongly induced after infection and tightly regulated at 
transcriptional and post - 1 r anscr i pt i onal levels. IVbl ecul ar I rmunol ogy 
, 2007; 44( 10) : 2772- 80) . For rrare i nf or mat i on, contact G Lspez- Cast ej sn, 
Uni ver si t y of Mjr ci a. . . 

...Cell Biology, Faculty of Biology, 30100 Mjrcia, Spain. Publisher contact 
i nf or mat i on f or t he j our nal IVbl ecul ar I rmrunol ogy i s: 

Per gamon- El sevi er Science Ltd., the Boulevard, Langford Lane, Kidlington, 
Oxford OX5 1GB, England. Keywords: Spain, Mjrcia, IVbl ecul ar 
I rmunol ogy. This article was prepared by Life Science Wekl y editors 
from staff and other reports. Copyright... 

SUBJECT HEADI NG: I rmunol ogy 
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Findings f r om Chonnam Nat i onal University, South Korea, advance iredi cal 
r esear ch 

Science Letter, March 6, 2007, p. 1532 
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Study 1: Research findings, "150 kDa glycoprotein isolated from 
Sol anum ni gr urn Li nne st i rrul at es caspase- 3 act i vat i on and r educes i nduci bl e 
nitric oxide production in... 

... st udy was car r i ed out t o i nvest i gat e t he apopt ot i c ef f ect s of 
glycoprotein ( SNL glycoprotein, 150- kDa) isolated f r om Sol anum ni gr urn 
Li nne, which has been used as an antipyretic and anticancer agent in... 

...and colleagues published the results of their research in Toxicology In 
Vi t r o ( 1 50 kDa gl ycopr ot ei n i sol at ed f r om Sol anum ni gr urn Li nne 
stimulates caspase- 3 activation and reduces inducible nitric oxide 
pr oduct i on in... 

...Institute of Biotechnology, Kwangj u, 300 Yongbong- Dong 500-757, South 
Kor ea. 

St udy 2: A bact er i al f I agel I i n, Vi br i o vul ni f i cus 
FI aB, has a strong rrucosal adjuvant activity to induce 
pr ot ect i ve i rmuni t y. 

"FI agel I in, t he st r uct ur al corrponent of flagellar filament 
in various locomotive bacteria, i s t he I i gand for Tol I - 1 i ke receptor 5 
( TLR5) of . . . 

. . . st i mil at i on by various pat hogen- associ at ed molecular patterns leads to 
activation of innate and subsequent adaptive i rrrrune responses. 
Therefore, TLR I i gands are considered attractive adjuvant candidates 
in vaccine devel oprrent . In this study, we show t he highly potent 
rrucosal adjuvant activity of a Vi br i o vul ni f i cus 
rraj or f I agel I i n ( FI aB) , " i nvest i gat or s in Sout h Kor ea r epor t . 

"Using an intranasal i rrrruni zat i on mouse model, we observed that 
co- adrri ni st r at i on of t he f I agel I i n wi t h t et anus t oxoi d ( TT) i nduced 
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si gni f i cant I y enhanced TT- speci f i c i rmunogl obul in A ( I gA) 
responses in both rrucosal and syst erri c corrpar t rrent s and I gG 
responses i n t he syst erri c corrpar t rrent , " said Shee Eun Lee at Chonnam 
National University and collaborators in South Korea. "The nice 
i rrrruni zed wi t h TT pi us Fl aB wer e corrpl et el y pr ot ect ed from syst erri c 
chal I enge wi t h a 200x rri ni rrum I et hal dose of t et anus t oxi n. Radi o- 1 abel ed 
Fl aB adrri ni st er ed i nt o t he nasal cavi t y r eadi I y r eached t he cer vi cal 
I yrrph nodes and syst erri c circulation." 

The researchers reported, " Fl aB bound. . . 

. . . nurrber of TLR5- expr essi ng cells in cervical I yrrph nodes." 

They concl uded, " These r esul t s i ndi cat e t hat f I agel I i n woul d 
serve as an efficacious rrucosal adjuvant inducing protective 
i mume responses through TLR5 activation." 

Lee and associates published their study in Infection and 
I rrrruni t y ( A bact er i al f I agel I i n, Vi br i o vul ni f i cus 
Fl aB, has a strong rrucosal adjuvant activity to induce 
protective i rrrruni ty. Infect I mum, 2006; 74( 1 ): 694- 702) . 

For additional i nf or mat i on, contact Joon Haeng Rhee, National Research 
Labor at ory. . . 

. . . f arri I y in the control of gl i orra invasion. Nrr23- H1 expression in gliomas 
was assessed via i rrrrunohi st ocherri st r y, Vtest er n blot, RT- PCR and 
Northern blot analyses." 

" The rri gr at i on and i nvasi on abi I i t y wer e al so. . . 
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Research from the United States and Slovakia broadens understanding of 
chol er a 

IVbl ar i a Vfeekl y, February 26, 2007, p. 41 
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...TEXT: highlighted recently in rredi cal journals. 

Study 1: New research, "Polyphosphate stores enhance the ability of 
Vibrio cholerae to overcorre envi r onrrent al stresses in a I ow- phosphat e 
envi r onrrent , " i s t he subject of a report. " Vibrio cholera e, the 
causative agent of Asiatic cholera, has been reported to make large 
quant i t i es. . . 

biosynthesis. Deletion of ppk had no significant effect on 
production of chol er a t oxi n, herraggl ut i ni n/ pr ot ease, motility, 
bi of i I m f or mat i on, and colonization of the suckling mouse intestine. The 
wild type and nut ant had... 

... col I eagues publ i shed t hei r st udy i n Appl i ed and Envi r onrrent al 
M cr obi ol ogy ( Pol yphosphat e st or es enhance t he abi I i t y of Vi br i o 
cholerae to overcorre envi r onrrent al stresses in a I ow- phosphat e envi r onrrent . 
Applied and Envi r onnent al M cr obi ol ogy, 2006... 

...additional information, contact I . K. Jahi d, Ivbrehouse School of 
Ivedi ci ne, Dept. of M cr obi ol ogy, Bi ocherri stry and I rrrrunol ogy, 720 
WestviewDr. SW Atlanta, GA 3031 0- 1 495 USA. 

Study 2: Double nut ant cholera toxin adjuvants have enhanced 
i rrrruni ty without central nervous syst em t oxi ci t y. 

According to scientists writing in the Journal of I rrrrunol ogy , " 
Nasal application of native cholera toxin ( nCT) as a rrucosal 
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adj uvant has pot ent i al t oxi ci t y f or t he CNS t hr ough bi ndi ng t o GM1 
gangl i osi des i n t he olfactory nerves. Although rait ant s of cholera toxin 
(rrCTs) have been developed that show rrucosal adjuvant activity 
without toxicity, it still remains unclear whether these rrCTs will induce 
CNS damage. " 



...exhibited very low toxicity in the Y1 cell assay and mouse ileal loop 
t est s. " 

"Wien nxicosal adj uvant i ci t y was exarri ned, both drrCTs 
induced enhanced CVA- specific i rrrrune responses in both 
rrucosal and systemic lymphoid tissues. Interestingly, although both 
drrCT E1 1 2K/ KDEV and dmCT E112K/KDGL showed high Th2-type and significant 
Thl-type cytokine responses by CVA- specific CD4+ T eel I s, drrCT 
E1 12K/ KDEV exhi bi t ed si gni f i cant I y I ower Thl - 1 ype cyt oki ne r esponses 
than did nCT and drrCT E112K/KDGL, " the researchers reported. 

They concluded, "These results show t hat newly developed drrCTs retain 
st r ong bi ol ogi cal adjuvant act i vi t y wi t hout CNS t oxi ci t y . " 

Hagiwara and colleagues published their study i n t he Journal of 
I mrrunol ogy ( A second gener at i on of doubl e rait ant chol er a t oxi n 
adjuvants: Enhanced irrrainity without intracellular trafficking. 
J I mrrunol , 2006; 1 77( 5) : 3045- 3054) . 

Additional information can be obtained by contacting K. Fuj i hashi , 
University of Al abarra, Dept. of Pediatric Dentistry, I rrrrunobi ol ogy 
Vaccine Center, 761 Bevi I I Bi orredi cal Research BI dg, 845 19th St. S. , 
Bi rrri ngham AL 35294, USA. 

Study 3: Investigators have identified corrpl ex conjugates based on 
Vibrio cholerae 01 Cgawa I i popol ysacchar i de antigen that show 
prorrise as vaccine candidates. 

Sci ent i st s wr i t i ng in t he j our nal O i ni cal and Exper i rrent al 
I mrrunol ogy report, "Host protection by humoral irrrainity against 
Vibrio cholerae 01 confers I i popol ysacchar i de ( LPS) - speci f i c 
vibriocidal antibodies. Levels of relevant specific antibodies are closely 
related to corrpl errent - rredi at ed i nact i vat i on of the vibrios inoculum 
especially on the mucosal surface of intestine. \te have tested 
corrpl ex V. cholerae 01 Cgawa- det oxi f i ed I i popol ysacchar i de (dLPS) 
conjugates. The first conjugate contained gl ucan both as t he 
i nrnmomodul at or and the matrix; the second conjugate contained 
i muinol ogi cal I y i ner t arryl ose as mat r i x. " 

" Bot h d- LPS conj ugat es cont ai n rail t i pi y at t ached dLPS ant i gen, " 
said Erra Paul ovi cova and colleagues at the Slovak Acaderry of Sciences. 
"These conjugates elicited a statistically significant increase of 
ant i gen- speci f i c I gG I evel s i n rri ce ( p<0. 001 and p<0. 05, 
r espect i vel y) . The speci f i c ant i - conj ugat e I gG and I gA r esponse af t er 
the second (booster) dose were significantly higher corrpared to pre- 
i muine and whol e- eel I response. The most effective 

vibriocidal activity was observed i n t he case of conjugate, with gl ucan as 

. . . det er rri nat i on of speci f i c I gG subel asses and I gG2a + 2b/ 1 gGI r at i o 
revealed a dominant Th1 cell response crucial for effective vaccine 
candi dat e. " 

Paul ovi cova and associ at es publ i shed t hei r st udy in Q i ni cal and 
Exper i rrent al I mrrunol ogy ( I mrrunol ogi cal properties of corrpl ex 
conjugates based on Vibrio cholerae 01 Cgawa I i popol ysacchar i de 
antigen. Clin Exp I muinol , 2006; 144( 3) : 521- 527) . 

Additional information can be obtained by contacting Ema Paul ovi cova, 
I nst i t ut e. . . 

. . . 84538, SI ovaki a. chenenpa@avba. sk. 

Keywords: Bratislava, Slovakia, Choi er a Vacci ne, Vaccine Devel opnent , 
Vaccine Efficacy, Li popol ysacchar i de Antigens, I mrrunol ogy, 
Immunotherapy, Vibrio cholerae , Proteorrics. 

Thi s ar t i cl e was pr epar ed by Ival ar i a Veekl y edi t or s from st af f and 
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St udy 1 : Dat a det ai I ed in " Hepat opr ot ect i ve and hypol i pi daerri c ef f ect s 
of gl ycoprot ei n i sol at ed f rom Gardeni a j asm noi des el I i s in ni ce" 
have been presented. According to a study from South... 

...study was performed to investigate the hepat opr ot ect i ve and 

hypol i pi daeni c effects of a 27 kDa glycoprotein isolated from 

Gardeni a j asm noi des El I i s (GJE gl ycoprot ei n) i n gl ucose/gl ucose oxi dase 

( G/ GO) - 1 r eat ed BNL CL. . . 

...their study in Q i ni cal and Experimental Pharmacology and Physiology 
( Hepat opr ot ect i ve and hypol i pi daerri c effects of glycoprotein isolated 
f r om Gar deni a j asrri noi des el I i s in rri ce. O i ni cal and Exper i rrent al 
Phar rracol ogy and Physiology, 2006; 33( 10. . . 

. . . aut hors concl uded. 

Choi and associates published their study i n t he Annals of Allergy 
Ast hrra and I muinol ogy ( St r ai n- dependent suppressive effects of BOG 
vaccination on ast hrrat i c reactions in BALB/ c rri ce. Ann Allergy Ast hrra 
I rrrrunol , 2005; 95( 6) : 571 - 578) . 

For additional i nf or mat i on, contact I nseon S. Choi, Depart rrent of 
AI I er gy. . . 

. . . Hakdong, Kwangj u 501-757, South Korea, i schoi @honnam chonnam ac. kr . 

St udy 3: A bact er i al f I agel I i n, Vi br i o vul ni f i cus 
FI aB, has a strong nxicosal adjuvant activity to induce 
pr ot ect i ve i rrrruni t y. 

"FI agel I in, the structural corrponent of flagellar filament 
in various locomotive bacteria, i s t he I i gand for Tol I - 1 i ke receptor 5 
( TLR5) of . . . 

. . . st i mil at i on by various pat hogen- associ at ed molecular patterns leads to 
activation of innate and subsequent adaptive i nmrune responses. 
Therefore, TLR I i gands are considered attractive adjuvant candidates 
i n vacci ne devel oprrent . I n t hi s st udy, we show t he hi ghl y pot ent 
rrucosal adj uvant act i vi t y of a Vi br i o vul ni f i cus 
rraj or f I agel I i n ( FI aB) , " i nvest i gat or s in Sout h Kor ea r epor t . 

"Using an intranasal i rrrruni zat i on mouse model, we observed that 
co- adrri ni st r at i on of the f I agel I i n with tetanus toxoid (TT) induced 
si gni f i cant I y enhanced TT- speci f i c i rrrrunogl obul in A ( I gA) 
responses in both rrucosal and syst em c corrpar t rrent s and I gG 
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responses i n t he system c corrpar t rrent , " said Shee Eun Lee at Chonnam 
National University and collaborators in South Korea. "The nice 
i rrrruni zed wi t h TT pi us Fl aB wer e corrpl et el y pr ot ect ed from syst erri c 
chal I enge wi t h a 200x ni ni rrum I et hal dose of t et anus t oxi n. Radi o- 1 abel ed 
Fl aB adni ni st er ed i nt o t he nasal cavi t y r eadi I y r eached t he cer vi cal 
I yrrph nodes and syst erri c circulation." 

The researchers reported, " Fl aB bound. . . 

. . . nurrber of TLR5- expr essi ng cells in cervical I yrrph nodes." 

They concl uded, " These r esul t s i ndi cat e t hat f I agel I i n woul d 
serve as an efficacious rrucosal adjuvant inducing protective 
i rrrrune responses through TLR5 activation." 

Lee and associates published their study in Infection and 
I rrrruni t y ( A bact er i al f I agel I i n, Vi br i o vul ni f i cus 
Fl aB, has a strong rrucosal adjuvant activity to induce 
protective i rrrruni ty. Infect I mum, 2006; 74( 1 ): 694- 702) . 

For additional i nf or mat i on, contact Joon Haeng Rhee, National Research 
Labor at ory. . . 

. . . Gwangj u 501-746, South Korea, j hr hee@honnam chonnam ac. kr . 

Keywords: Kwangj u, South Korea, Vaccine Adjuvant, Vaccine 
Devel oprrent , Vaccine Efficacy, Dendritic Cell Vaccine, Mjcosal 
I rrrruni zat i on, I rrrrunol ogy, I rrrrunot her apy, Vibrio 
Vulnificus, Fl agel I i n, Proteorrics. 

This article was prepared by Science Letter editors from staff and 
ot her r epor t s. Copyr i ght . . . 

DESCRIPTORS: Chonnam Nat i onal University; D; Dendr i t i c Cel I Vaccine; 

Fl agel I i n; I rrrrunol ogy; I rrrrunot her apy ; 
Kwangj u; Mjcosal I rrrruni zat i on; 
Phar rraceut i cal s; Proteorrics; South Korea; Vaccine 
Adjuvant; Vaccine Devel oprrent ; Vaccine Efficacy; 
Vi br i o Vul ni f i cus; All News; Professional 
News 
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Bengal -15 Efficacious for Preventing 0139 Strain 
Boyl es, Sal ynn 

Vaccine \teekl y, June 19, 1995, p. 5-6 

DOCUMENT TYPE: Edi t or' s Choi ce LANGUAGE: Engl i sh 
RECORD TYPE: FULLTEXT 
WORD COUNT: 676 

TEXT: Bengal -15 is a safe live attenuated vaccine candidates for cholera 
caused by Vibrio cholerae 0139. 

Until the Vibrio cholerae 0139 (called Bengal) emerged in Asia, 
chol era epi derri cs had excl usi vel y been caused by V. . . 

. . . V. cholerae 0139 arrong all ages in areas where 01 cholera is epi derri c 
indicates that i rrrruni ty to 01 cholera is not protective against 0139. 

genetically related to El Tor 01 strains," researcher Tr i nka S. 
Coster and colleagues wrote ("Safety, I rrrrunogeni ci t y, and Efficacy of 
Live Attenuated Vibrio Cholerae 0139 Vaccine Prototype," The Lancet, 
April 15, 1995;345:949-952). "However, Bengal strains are 
i rrrrunol ogi cal I y distinct fromV. cholerae 01 strains of either the El 
Tor or classic biotype, due... 
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...acquired - through horizontal gene transfer and r ecorrbi nat i on - novel 
DNA sequences encodi ng 0139 I i popol ysacchari de and an ant i geni cal I y 
cr oss- r eact i ng 0 antigen capsule." 

Coster et al . write that I i ve at t enuat ed 01 strains of V. cholerae 
showprorrise as oral vaccines but are not ideal because of high 
r eact ogeni ci t y, I ow i muinogeni ci t y, and concerns about environmental 
saf et y. 

"W have developed a genetic strategy for attenuating El Tor... 

...of these concerns. The resultant vaccine strain, Peru- 14, was shown to 
be wel I tolerated, i rrrrunogeni c, and, i n a srral I cohort of volunteers, 
pr ot ect i ve agai nst El Tor cholera after a si ngl e. . . 

. . . devel opi ng 0139 I i ve vacci ne candi dat es. " 

In this report Coster et al . describe the safety and 

i rrrrunogeni ci t y profile of three different 0139 vaccine candidates. 

Attenuated V. cholerae 0139 vaccines were made by... 

... of chol er a t oxi n, t hus gener at i ng st r ai ns Bengal - 3 and VRI - 1 6. A st abl e 
spontaneous non- mot i I e derivative of Bengal -3 was isolated and 
designated Bengal -15; VRI -16 is naturally non- mot Me. 

Bengal -3, Bengal -15 and VRI -16 were evaluated as oral single- dose 
chol er a vacci ne. . . 

...three who received MD10 had diarrhea. VRI -16 caused no significant 
symptoms but was not i muinogeni c. Bengal -15 produced few symptoms and 
was nearly as i muinogeni c as MD10. 

Bengal -15 was given to 10 volunteers at a dose of 10 8... 

...high degree of r econti nat i onal stability to this vaccine strain," Coster 

et al . wrote. "Additionally, the motility defect present in Bengal -15 

did not i rrpai r colonization or i rmunogeni ci t y of the vaccine, 

f i ndi ngs t hat parallel our exper i ence wi t h mot i I i t y- def i ci ency El Tor 

01 strain Peru- 14 and non- mot i I e Peru- 15. \te speculate that 

mot i I i t y- def i ci ent nut ant st r ai ns ar e unabl e t o penet r at e the 

nucous layer covering the epi t hel i urn and are therefore unable to 

di r ect I y st i rail at e ent er ocyt es to r el ease cyt oki nes. . . 
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0000000670 ( USE FORMAT 7 CR 9 FOR FULLTEXT) 

Genetically Engineered Cholera Vaccine May Eradicate Ancient Plague 
Vaccine Wekl y, Noverrber 20, 1995, p. 5- 9 

DOCUMENT TYPE: Edi t or' s Choi ce LANGUAGE: Engl i sh 
RECORD TYPE: FULLTEXT 
WORD COUr^: 2683 

...TEXT: the devel oprrent of the new vacci ne. 

If the vaccine is indeed safe and effectively st i rail at es nucosal 
irmunity, it could not only prevent cholera but could also be used as 
a vector to carry vaccine antigens for other diseases, such as HIV, 
ma I ar i a, and hepat i t i s. 

for cholera, V\al dor observed, because for this disease - as f or 
many other bacterial infections - the antigens that st i nul at e 
protective irmunity are corrpl ex polysaccharides that are not encoded 
by genes. 

Research leading t o t he devel oprrent of... 

...vaccine appropriately began with Robert Koch, who discovered the 
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causative organism of cholera: the highly motile, gram negative rod 
Vi br i o chol er ae . 

" Koch sai d t hat to cur e t he pest i I ence of chol er a we rrust first 
under st and its... 

...apply this understanding t o t he rational design of live attenuated 
chol er a vacci nes. " 

V\al dor not ed t hat Vi br i o chol er ae speci es ar e di vi ded i nt o iror e 
than 100 known serogroups. These serogroups can be distinguished... 

...world including into Latin Arrer i ca, and this is caused by the El Tor 
biotype of Vibrio cholerae 01," \Aal dor said. "The classical bi ot ype 
of cholera is now probably absent from the... 

...of epi deni c cholera: the 01 biotype El Tor, which occurs on most 
cont i nent s and i s r esponsi bl e f or t he cur r ent epi deni cs in Lat i n 
America and Africa; and the 0139 biotype, seen only... 

...in t he smal I i nt est i ne wher e i t el abor at es a pr ot ei n ent er ot oxi n - 
cholera toxin - which is largely responsible for the severe secretory 
di ar r hea t hat i s t he hal I mar k of t hi s di sease. " 

IVbr e t han 10... 
. . . vacci nes. 

Levi ne et al . showed that exper i rrent al cholera infection of volunteers 
leads to I ong- 1 ast i ng imrunity. This rrucosal inminity is 
thought to be based on secretory I gA rrol ecul es directed against the 
eel I - surf ace I i popol ysacchar i de. . . 

...These studies were by and large disappointing. There was not a high 
degree of protective imrunity induced by these killed parenteral 
vaccines and the imrunity that was induced was short lived. So at 
this t i ma there is not much optinrismfor a killed parenteral vaccine." 

Two oral chol era vacci nes al so have been devel oped: a ki I I ed 
whole- eel I vaccine and the live attenuated vaccines of \Aal dor 
and col I eagues. 

\Aal dor noted that Swedish researchers... 

...Gothenburg have conducted a large-scale field trial in Bangladesh where 
they corrpared a ki I I ed- whol e- eel I preparation of V. cholerae to 
t he ki I I ed- eel I pr epar at i on pi us t he nont oxi c B subuni t of . . . 

...was substantially less effective in children," V\al dor said. "The two 
pr i nci pi e I i rri t at i ons of t he ki I I ed- whol e- eel I appr oach, 
al t hough i t di d show ef f i cacy, was f i r st , t hat it r equi r ed mil t i pi e doses 
to be. . . 

. . . advant ages: * Vacci nat i on wi t h I i ve at t enuat ed vacci nes r eserrbl es 
natural infection, a process known to be highly i rmruni zi ng. " don't 
really know why infection with V. cholerae leads to such a high degree of 
protective imrunity," V&l dor said. "However, we do know t hat live 
cells in cont r ast t o ki I I ed eel I s ar e t aken up f ar nror e ef f i ci ent I y by M 
eel I s. These ar e t he ant i gen- sarrpl i ng eel I s t hat I i ne t he smal I 
intestine." * Live attenuated vaccines can take advantage of t he i n vivo 
replication of vaccine strains. "This allows for rruch smaller 
i mruni zi ng doses, " V\al dor sai d. " Al so, whi I e t he vacci ne st r ai n is 
replicating i n vi vo, it responds t o t he environmental signals present 
i n t he smal I i nt est i ne and t hat I eads to t he i nduct i on of a var i et y of 
antigens that are specifically induced i n vi vo. It remains a 
t heor et i cal possi bi I i t y t hat t he i rrrrune r esponse t o t hose i n 
vivo expressed antigens may play a role in protective imrunity 

To create live attenuated cholera vaccines, researchers began by 
finding - and then deleting - the genes responsible for virulence 
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while leaving intact the genes encoding i rrrrunogens. 

"The first constructs consisted of deletions of all or part of the 
genes encodi ng chol era. . . 

...adverse effects have been terrred r eact ogeni ci t y. " 

Researchers are currently working to identify the putative toxins 
responsible for r eact ogeni ci t y, but have thus far been unable to find 
the genes responsible for this phenomenon. 

" The live V. chol er ae vacci ne st r ai n most ext ensi vel y t est ed is the 
st r ai n. . . 

...with current epi derri c strains of V. cholerae . 

"Cur El Tor vaccine candidate began with an isolate from the 
original outbreak in Peru in 1991," he said. "Cur 0139 vaccine candidate 
began with an 0139 strain isolated in the early part of the 0139 
epi deni c f r om Ivadr as, I ndi a. " 

Thi s r at i onal vacci ne devel oprrent . . . 

. . . B subuni t . " Hoi gr en et al . had pr evi ousl y f ound t hat t he B subuni t i s 
crucial for irrrrunity to V. cholerae . * Finally, the Harvard research 
team selected only non-motile rrut ant s for their vaccine constructs. 
"The reason for that carre from a hypothesis in our lab that the deletion of 
motility may hold the key t o t he abrogation of r eact ogeni ci t y, which 
has pi agued vi r t ual I y al I chol er a vacci ne st r ai ns, " Vtel dor sai d. "If we 
t ake a fully mot i I e chol er a st r ai n, this or gani sm i s abl e to swi m 
through the uncus gel that covers most... 

. . . when t hey ar e in cl ose opposi t i on to t he i nt est i nal epi t hel i um I ead t o 
a local inflarrmatory response which can give rise to r eact ogeni ci t y. 
Non- rrot i I e strains are unable to penetrate the raicus and therefore do 
not elicit r eact ogeni ci t y. However, both motile and non- mot i I e 
strains are able to be taken up by those M eel I s, the antigen 
-sarrpling cells in the srral I intestine, and therefore give rise to the 
mjcosal i muine response. The reason for this is that M 
cells by and large are not covered by... 

...he and colleagues are working to establish their vaccine strains as 
vect or s capabl e of del i ver i ng ant i gens t o t he nxicosal 
i mrune syst em 

"W are working on ways to make cholera the optimal vaccine vector for 
the nxicosal i muine system" he said. "Of course, we have rivals 
i n bact er i al st r ai ns such as sal monel la or . . . 

...to the free or nearly free distribution of them" 

Another audience rrerrber asked whether the i mrunogeni city of the 

live attenuated vaccine strains could be irrproved so that they offer even 

more protection than natural infection. 

"In addition to using these vaccine strains to express foreign 

antigens, we could also use t hem t o express cytokine genes, to 

express targeting of the vaccine... 

...to M eel I s, " V\al dor said. "As we begin to learn more about the keys to 

nxicosal i mrune response then I t hi nk t he I i ve vaccine 

appr oach wi I I al I ow us t o engi neer ef f ect i ve vacci nes. " - by. . . 
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0453933 DBR Accessi on No.: 2008-12442 PATENT 

New adj uvant corrbi nat i on for treating viral, e.g. HIV, bacterial 

infection or cancer corrprises an agonist of CD40 or 4- 1 BB, a rricrobial 
Toll Like Receptors (TLR) agonist, and a desired antigen - 
recorrbinant protein produced by vector mediated gene expression in host 
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cell, useful in treatment of infectious disease, cancer and human 
i rrrrunodef i ci ency vi r us i nf ect i on 
AUTHOR: DELUCI A D 

PATENT ASSI GNEE: UNI V COLORADO 2008 

PATENT NUM3ER: US 20080241 1 39 PATENT DATE: 20081002 V\PI ACCESS I ON NO. : 

2008-M48007 (200873) 
PRI ORI TY APPLI C. NO: US 931237 APPLI C. DATE: 20071031 
NATI CNAL APPLI C. NO: US 931237 APPLI C. DATE: 20071031 
LANGUAGE: Engl i sh 

New adj uvant corrbi nat i on for treating viral, e.g. HIV, bacterial 

infection or cancer corrprises an agonist of CD40 or 4- 1 BB, a rricrobial 
Toll Like Receptors (TLR) agonist, and a desired antigen - 
recombinant protein produced by vector mediated gene expression in host 
cell, useful in treatment of infectious disease, cancer and human 
i rrrrunodef i ci ency vi r us i nf ect i on 

ABSTRACT: DERV\ENT ABSTRACT: NOVELTY - An adj uvant corrbi nat i on whi ch 
el i ci t s a syner gi st i c ef f ect on T eel I i nrnini t y corrpr i si ng: (a) 
an agonist of CD40 or 4- 1 BB; ( b) a rricrobial Toll Like Receptors... 

... from a whole microorganism or virus, which may be live, dead or 
inactivated or an extract or portion of a virus or mcroorganism 
that functions as a TLR agoni st other than a discrete compound such as 
a f I agel I i n polypeptide; and ( c) optionally a desired 
ant i gen , is new. DETAI LED DESCRI PTI ON - I NDEPENDENT CLAI MS are: 
(1) a recorrbinant mcroorganism containing a adjuvant 
corrbi nat i on; and (2) a met hod for eliciting an antigen specific 
eel I ul ar i rrrrune response by adrri ni steri ng a adj uvant 

combination or a composition containing said adjuvant 
corrbi nat i on. Bl OTECHNOLOGY - Preferred Adjuvant: In the 
adj uvant corrbi nat ion whi ch el i ci t s a syner gi st i c ef f ect on T eel I 
i rrrruni t y , t he TLR agoni st i s a whol e rri cr oor gani sm or vi r us. The 
rri cr oor gani sm i s a yeast or... 

... TLR selected from TLR1-12. The TLR agoni st is a yeast or bacterial 
spheroplast, cyt opl ast , rrerrbrane, or subcellular particle. The 
mcroorganism or virus expresses a CD40 agonist and/ or a heterologous 
( non- nat i ve) antigen against which a T cell i rrrrune 
response is to be elicited. The TLR agonist is a yeast or 
bact er i urn t hat expresses an antigen and/ or CD40 or 4- 1 BB agonist 
on its surface. The yeast is a Sacchar orryces. . . 

... antibody fragment or a 4-1BB I i gand protein, derivative, fragment, 
rrul t i rrer or its conj ugat e. The i nrrunogl obul i n ( I g) i s a chi mer i c 
I G The I g i s a hurrani zed I g. The I g is a. . . 

... The Ig light chain and Ig heavy chain sequences are intervened by an 
IRES. The antigen is a viral, bacterial, fungal, or parasitic 
antigen. The antigen is a human antigen. The human 
antigen is a cancer antigen, aut oant i gen or other 
human antigen the expression of which correlates or is involved 
in a chr oni c human di sease. The vi r al ant i gen i s speci f i c to a 

virus selected from the group consisting of HIV, herpes, 

papi I I orravi r us, ebol a. . . 

. . . pox vi r us, var i eel I a zost er , Af r i can swi ne f ever vi r us, i nf I uenza vi r us 
and parainfluenza virus. The bacterial antigen is derived from a 
bact er i urn sel ect ed f r om Sal rronel I a, Escherichia, Pseudorronas, Bacillus, 
Vibrio , Carrpyl obact er , Helicobacter, Erwi ni a, Bor r el i a, 
Pel obact er , Clostridium Serratia, Xanthomonas, Yersinia, Burkholdia, 
Listeria, Shigella, Pasteur el I a, Ent er obact er , Cor ynebact er i urn and 
Streptococcus. The parasite antigen is derived from a parasite 
selected from Babesia, Entamoeba, Lei shmani a, Plasmodium Trypanosoma, 
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Toxoplasma, Qardia, flat worms and round worms. The fungal 
antigen is derived from a fungi selected f r om Asper gi I I us, 
Cocci doi des, Cr ypt ococcus, Candida, Nocardia, Pneumocystis, and 
Chlamydia. The antigen is a cancer antigen expressed by a 
human cancer selected from prostate cancer, pancreatic cancer, brain 
cancer , I ung cancer . . . 

... cancer, cervical cancer, head and neck cancer, sarcoma, glial cancer, 
and gal I bl adder cancer . The ant i gen i s an aut oant i gen t he 

expression of which correlates to an autoinmine disease. Preferred 
Ivet hod: In el i ci t i ng an ant i gen speci f i c eel I ul ar i rmune 
response , administering results in: (a) enhanced primary and 
rrerror y CD8+ T eel I r esponses r el at i ve to t he adrri ni st r at i on of a 

DNA encoding only a CD40 agonist or TLR agonist; ( b) induces 
exponent i al expansi on of ant i gen speci f i c CD8+ T eel I s; and ( c) 
gener at es a pr ot ect i ve i mrune r esponse i n a CD4 def i ci ent 

host corrparable to a normal (non-CD4 deficient) host. The antigen 
is selected from a viral antigen, bacterial antigen, 
fungal antigen, aut oant i gen, allergen, and cancer 
antigen. The antigen is a HIV antigen. The HIV 
antigen is gag or env. The antigen is an antigen 

expressed by a human tumor. The disease treated is selected from 

cancer, allergy, i nf I arrrrat or y disease... 

... its portion that causes the disease or a virus or microorganism 
engineered to express an antigen . The virus is HIV. 
Adrri ni st r at i on results in: (a) elicits substantially enhanced primary 

and rrerror y CD8+ T eel I r esponses r el at i ve to the adrri ni st r at i on 
of the CD40 agonist or the TLR agoni st alone; ( b) induces exponential 
expansion of antigen specific CD8+ T eel I s; and (c) generates a 
pr ot ect i ve i rmune r esponse i n a CD4 def i ci ent host t hat is 
corrparable to a normal (non-CD4 deficient) host... 

...Anti-HIV; Antibacterial. No bi ol ogi cal data given. MECHANI SM OF ACTI ON - 
TLR- Agonist; Vaccine. USE - The adjuvant and rret hods are useful 
for eliciting an antigen specific cellular i rmune 
response and treating viral, e.g. HIV, bacterial infection or 
cancer (all cl ai rred) . ADM NI STRATI CN - Adrri ni st r at i on can be t hr ough 
i nt r arruscul ar , intravenous, intradermal, subcutaneous , 
intraperitoneal, intranasal, oral, mucosal , intracranial, 
intraorbital, opht hal ni c, intracapsular, intraspinal, and topical 
administration. No dosage details given. ADVANTAGE - The invention is 
effective at st i mil at i ng a eel I - rredi at ed i rmune response 
and produce an i rmune response that is largely Th2 biased. 
EXAIVPLE - No exarrpl e given. (10 pages) 
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0446637 DBR Accessi on No.: 2008-05146 PATENT 

New i rmunogeni c corrposi t i on corrpr i ses i sol at ed Carrpyl obact er 

j ej uni f I agel I a seer et ed pr ot ei n A or its f r agrrent s, f r om st r ai ns 
of C. j ej uni , useful as a vacci ne f or i nduci ng an i rmune 
response against C. jejuni - pharmaceutical composition 
comprising r ecorrbi nant protein produced by vector mediated gene 
expr essi on i n Escher i chi a col i , usef ul as vacci ne f or pr event i on of 
Carrpyl obact er jejuni infection 

AUTHOR: GUERRY- KOPECKO P; BAOAR S 

PATEM" ASSI GNEE: GUERRY- KOPECKO P; BAOAR S 2008 

PATENT NUM3ER: US 20080003234 PATEr^ DATE: 20080103 V\PI ACCESSI CN NO. : 
2008-E45198 (200830) 
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LANGUAGE: Engl i sh 

New i muinogeni c conposi t i on corrpr i ses i sol at ed Canpyl obact er 

j ej uni f I agel I a seer et ed pr ot ei n A or its f r agrrent s, f r om st r ai ns 
of C. j ej uni , useful as a vacci ne f or i nduci ng an i rmune 
response against C. jejuni - phar rraceut i cal composition 
corrpr i sing r ecorrbi nant protein produced by vector rredi at ed gene 
expr essi on in... 

ABSTRACT: DERV\ENT ABSTRACT: NOVELTY - An i munogeni c corrposi t i on 
corrpr i si ng i sol at ed C. j ej uni f I agel I a seer et ed pr ot ei n A, 
or isolated fr agrrent s of C. jejuni f I agel I a seer et ed 
protein A, from one or rrore strains of C. jejuni, is new. DETAILED 
DESCRI PTI CN - An I NDEPENDENT CLAI Mis a met hod of i nduci ng an 

i rmune response against C. jejuni. BIOTECHNOLOGY - 
Preferred I muinogeni c Conposi t i on: The f I agel I a seer et ed 
protein A is a r ecorrbi nant polypeptide with an am no acid sequence 
sel ect ed f r om any. . . 

... bp (SEQIDNO. 13 or 15) gi ven i n t he speci f i cat i on. Pr ef er r ed Mat hod: 
Inducing an i rmune response against C. jejuni corrpr i ses 
adrri ni st er i ng a dose of the i muinogeni c conposi t i on above. It 

corrpr i ses adrri ni st er i ng one or more boosting doses subsequent t o t he 
priming dose, where the boosting dose is corrpr i sed of the same the 
i munogeni c conposi t i on as adni ni st ered in t he pr i ni ng dose. The 

composition is a recombinant polypeptide comprising SEQ . . 

... member of the genus Campylobacter, member of the genus Salmonella, or 
rrember of the genus Vibrio . ACTIVITY - Antibacterial; 
Ant i di ar r hei c. Test details are described but no results given. 
MECHANI SM OF ACTI CN - Vacci ne. USE - The i muinogeni c conposi t i on 
can be used as a vaccine for inducing an i rmune response 
against C. jejuni. ADM NI STRATI CN - The dose is administered by 
intranasal, subcutaneous, transdermal, oral, or intravenous route 
( cl ai rred) . No dosage det ai I s gi ven. EXAMPLE - No sui t abl e exanpl e gi ven 
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Conposi t i on f or st i rail at i ng i rmune syst em i n subj ect agai nst Li st er i a 

monocytogenes, has pathogen associated molecular pattern that activates 
TLR2 and TLR5, and di st i net L. rronocyt ogenes ant i gens - pat hogen 
associated molecular pattern for use in i rrmune syst em i nduct i on 

AUTHOR: POAELL T J; MEDZHI TOV R M 

PATENT ASSI GNEE: UNI V YALE; VAXI NNATE OCRP 2005 

PATENT NUM3ER: VO 200577408 PATENT DATE: 20050825 VNPI ACCESSI ON NO. : 

2005-582850 (200559) 
PRI ORI TY APPLI C. NO. : US 542739 APPLI C. DATE: 20040206 
NATI CNAL APPLI C. NO. : VO 2005US3367 APPLI C. DATE: 20050204 
LANGUAGE: Engl i sh 

Conposi t i on f or st i rail at i ng i rmune syst em i n subj ect agai nst Li st er i a 

rronocyt ogenes, has pathogen associated molecular pattern that activates 
TLR2 and TLR5, and distinct L. rronocyt ogenes antigens - pathogen 
associated molecular pattern for use in i rrmune syst em i nduct i on 
...ABSTRACT: least one rrember chosen fromTLR2 and TLR5, and at least two 
distinct Listeria rronocyt ogenes antigens , is new. DETAILED 
DESCRIPTION - A composition (I), comprises: (a) a pathogen associated 
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mo I ecul ar pat t er n t hat . . . 

least one rrorroer chosen fromTLR2 and TLR5, and at least two distinct 
Listeria rronocyt ogenes antigens ; ( b) a pathogen associated 

molecular pattern that activates at least one rrerrber chosen fromTLR2 
and TRL5, and a L. ironocyt ogenes antigen that is not 

I i st er i ol ysi n; or ( c) a pathogen associated molecular pattern that 

activates at least one rrerrber chosen from TLR2 and TLR5, and 
L. monocyt ogenes p60 antigens . I NDEPENDENT CLAI MS are also 

included for: (1) corrposi t i on ( C1 ) corrpr i si ng SEQ I D No: 12, 14... 

pathogen associated molecular pattern that activates TLR2 or TLR5, at 

least two distinct L. rronocyt ogenes antigens; (4) nucleic acid 
construct (III) encodi ng SEQ I D No: 12, SEQ I D No: 14 and. . . 

V) encoding a pathogen associated nrol ecul ar pattern that activates TLR2 
or TLR5, and L. monocyt ogenes antigen that is not I i st er i ol ysi n or 
L. monocyt ogenes p60 antigen; (7) a vect or (V1) corrpr i sing (II) or 
(V); (8) a host cell (H1) corrpr i si ng ( V1 .. . 

associated molecular pattern that activates TLR2 or TLR5, and at least 

two distinct L. monocyt ogenes antigens, and isolating the 
fusion protein produced by the host cell; ( b) culturing a host cell 
corrpr i si ng a. . . 

protein including a pathogen associated molecular pattern that activates 
TLR2 or TLR5, and L. rronocyt ogenes antigen that is not 
I i st er i ol ysi n, and i sol at i ng t he f usi on pr ot ei n pr oduced by t he 
host cell; or ( c) cul t ur i ng a host cell corrpr i si ng. . . 

including a pathogen associated molecular pattern that activates TLR2 or 
TLR5, and L. monocyt ogenes p60 antigen, and isolating the 
fusion protein produced by the host cell. BIOTECHNOLOGY - Preferred 
Corrposi t ion: In (I), the pathogen associated molecular pattern and 

L. monocyt ogenes antigens are corrponents of a fusion protein. The 
pat hogen associ at ed mo I ecul ar pat t er n act i vat es a TLR2 si gnal i ng. . . 

pattern includes at least a fragrrent of SEQ I D No: 1 and the L. 
rronocyt ogenes antigens include at least a fragment of each of SEQ 
I D No: 7 and SEQ ID... 

TLR5 signaling pathway. The pathogen associated molecular pattern is at 
I east a f r agrrent of a f I agel I i n. The f I agel I i n i ncl udes a 
polypeptide chosen from Helicobacter pylori, Vibrio cholera, 

Serratia rrarcesens, Shi gel I a f I exner i , Tr eponerra pal I i dum, Legionella 

pneurrophi I i a, Borrelia bur gdor f er ei , Q ost r i di urn di f f i ci I e, Rhi zobi urn 

rre I i I ot i . . . 

I upi ne, Bar t onel la cl ar r i dgei ae, Pr ot eus rri r abi lis, Baci I I us subt i I us, 
L. rronocyt ogenes, Pseudorronas aeruginosa and E. col i . The f I agel I i n 
is chosen from Sal rronel I a typhi rruri urn fljB and E. col i Fl i C. The 
S. t yphi rrur i urn f I j B i ncl udes. . . 

chosen from I i popol ysacchar i des, phosphatidyl choline, gl ucans, 
pept i dogl yeans, teichoic acids, lipoteichoic acids, proteins, 
lipoproteins, I i popept i des, outer membrane proteins (QVPs), outer 
surface proteins (CSPs), protein corrponents of bacterial cell walls, 
f I agel I i ns , bacterial DNAs, single and doubl e- st r anded viral 
RNAs, unirot hyl at ed CpG- DNAs, mannans, mycobacterial TOirbranes, and 
por i ns. The ant i gens i ncl ude at I east a f r agrrent of SEQ I D No: 
7and SEQ I D No: 8. The antigens are encoded by the nucleic acid 
sequences that includes a fragment of at least one... 

pattern includes at least a fragment of SEQ I D No: 3 and the L. 
rronocyt ogenes antigens include at least a fragrrent of each of SEQ 
I D No: 7 and SEQ I D. . . 
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... associ at ed mol ecul ar pat t er n i ncl udes at least afragrrent of SEQ I D No: 
5 and t he ant i gens i ncl ude at I east a f ragrrent of each of SEQ I D 
No: 7 and SEQ I D. . . 

... associ at ed rrol ecul ar pat t er n i ncl udes at least afragrrent of SEQ I D No: 
1 and the antigens include at least afragrrent of each of SEQ I D 

No: 7 and SEQ ID No: 8. The pathogen associated molecular pattern and 
the L. monocytogenes p60 antigen are corrponent s of a fusion 

protein. (C1) further includes at least one additional L. monocytogenes 
antigen. The additional L. monocytogenes antigen is 
I i st er i ol ysi n. Preferred Construct: In (II), the antigens are 

encoded by the nucleic acid sequences that includes a subsequence of at 

I east SEQ . . 

...No: 10. ACTIVITY - Antibacterial; Qast r oi nt est i nal - Gen. No supporting 
data is given. IVECHANI SM OF ACTION - St i rail at es i rmune 
response (claimed). USE - (I) is useful for st i rrul at i ng 
i rrmune system in a subject (claimed) against L. monocyt ogenes 
causi ng gast r oent er i t i s. ADM Nl STRATI ON - ( I ) is adrri ni st er ed or al I y, 

intravenously, i nt r aper i t oneal I y, subcut aneousl y or 

i nt r arruscul ar I y. No dosage given. (77 pages) 
DESCRIPTORS: pathogen associated molecular pattern composition, fusion 
protein, Listeria rronocyt ogenes antigen activation, 
vect or - rredi at ed gene transfer expression in host cell, appl . 
gastroenteritis, i rmune syst em i nduct i on bact er i urn ( 24, 40) 
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. . . i dent i f i cat i on of vi r ul ence f act or s, and expl or at i on of 
host - pat hogen interactions. Third, within the deduced proteorre, 
antigens may be selected for serological applications, development of 
monoclonal antibodies, or devel oprrent of vaccines. Herein... 

. . . sequence- based i dent i f i cat i on as r el i abl e al t er nat i ves t o phenot ypi c 
met hods for the detection and identification of isolated and 
cl i ni cal - speci rren bacteria. The rrai n I i rri t at i on of molecular techniques is 
selection of target sequences. .. t he detection of M/cobact er i urn spp. 14, 39 
MdI ecul ar genot ypi ng 

Genotyping (or molecular fingerprinting) of bacterial isolates is 
useful in several situations, including (1) description of laboratory 
cr oss- cont am nat i on, as reported in... 

...of reagents, poor reproducibility within and between laboratories, 
inability to quantify the genetic relations between isolates, and, 
perhaps the most important Unit at ion, difficulty of comparing results 
obt ai ned f r om di f f er ent I abor at or i es. 
Genome. . . 

... gel el ect r ophor esi s has I ong been a f i rst - 1 i ne t echni que t o exam ne 
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mo I ecul ar r elatedness of several isolates within a bacterial species. 
This technique relies on the el ect r ophor et i c separation of large genorri c 
f r agrrent s. . . IvLST f or t hese par t i cul ar organisms. 

MjI t i spacer typing has been successfully developed for typing Y pest i s 
i sol at es, i ncl udi ng di r ect t ypi ng of cl i ni cal i sol at es. 74 Thi s 
met hod relies on the assumption that intergenic spacers, which undergo less 
evol utionary pressure... 

...16 Helicobacter pylori, "4 Listeria monocytogenes,'^ Pseudomonas 
aer ugi nosa, " 6 S aur eus, " 7 S pneumeni ae, " " Vi br i o chol er ae, " 9 and Y 
pest i s?0 DNA ni cr oar r ays may al so be used t o det ect and. . . 
...identified r esi st ance- causi ng genes or rait at ions that may be easily 
detected by PCR of clinical isolates and, thus, may serve as targets 
for routine detection tools. 113 Genome sequencing to identify... 

...of virulence genes may lead t o t he development of rapid screening tests 
that al I ow ef f ect i ve isolation measures in hospital inpatients or 
post ponement of hospital adni ssi on after carriage decont am nat i on. 
Corrparat i ve sequence anal yses. . . 

. . . been i dent i f i ed i n si I i co, i ncl udi ng t he r i ckA gene i nvol ved in act i n 

pol yrrer i sat i on, which allows rickettsial mot i I i t y within eukaryotic 

cell cytoplasm 32 an exper i rrent al I y confirmed haerrol yt i c activity, 33 a 

phosphol i pase D- encodi ng. . . gi ven bacterium This exhaustive approach may be 

completed by expression of the corresponding proteome, testing 

i muinor eact i ve characteristics of selected proteins, and use of the 

best antigens for the development of serological tools. For T 

pallidum the causative agent of syphilis, this strategy allowed the 

identification of a representative panel of antigens, 145 and showed 

t hat t he human humor al i rrmune r esponse to i ndi vi dual T pal I i dum 

proteins develops at different rates during the course of infection. For... 

...leprae, two proteins, initially selected by use of comparative genorri cs, 
showed marked hurror al and cellular i nmrunogeni ci t y resulting in 
promising candidates for the diagnosis of I eprosy146, 147 Conversely, the 
genome may serve to identify antigens that have been detected within 
the proteome of a bacterium by i rrrrunobl ot t i ng and mass spectrometry. 
Thi s st r at egy was used f or T whi ppl ei and has r esul t ed in i dent i f i cat i on. . . 

...makes it difficult and expensive. By contrast, genomic analysis allows 
for identification of all potential antigenic proteins of a 
bacterium Therefore, we can Unit the number of candidate antigens 
by selecting those that are specific to genus, species, or strain. 
Addi t i onal I y, it is possi bl e. . . 

...151 with the possibility of rational selection of vaccine candidates 
r at her t han empi r i cal t est i ng of ant i gens one at a t i me. 1 52 Thi s 
strategy, named reverse vacci nol ogy, 1 53 may be completed by functional 
i mrrunoni cs for optimal epitope pr edi ct i on, 1 54 and may lead t o t he 
devel oprrent of DNA vacci nes. 1 55. . . 

... Thi s f i ndi ng mot i vat ed t he desi gn of a uni ver sal ant i - S agal act i ae 
vaccine made of four antigens, none of which was present i n al I 
st r ai ns, but t he corrbi nat i on of whi ch was pr ot ect i ve. . . 

. . . Bact er oi det es phyla. Unexpectedly, this study showed great inter subject 
variability and significant differences between stool and mucosal 
community compositions. Subsequently, other met agenorri c studies have 
al I owed t he i dent i f i cat i on of an i rrbal ance in t he. . . 
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TEXT: 

...pathogenicity. Host studies show the complexities of devel oprrent and 
activation of both innate and adaptive irmunity. Host - pat hogen 
studies al I ow gl obal analysis of gene expression during pathogenesis. 
M cr oar r ay t echnol ogy wi I I accel er at e. . . 

...function. The context in which such genes are upregulated and 
downr egul at ed provides insights into functional responses of both 
host and pat hogen. 

M cr oar r ay t echnol ogy 

A rri croarray is a sol i d substrate, such as. . . i s normal i sed usi ng 
r epl i cat e dat a and bi oi nf or mat i cs sof t war e. 4, 5 The key i s t hen t o 
extract biological knowl edge f r om t hese dat a. 

Types of rri croarray experirrent 

M cr oar r ays can be used in two... 

...produced from a sequenced genome can be used to corrpare the genorres of 
different unsequenced isolates by detecting genes that are conserved 
between them However, this rret hod cannot detect sequences that are present 
onl y in t he t est i sol at es. One sol ut i on t o t hi s pr obi em i s t he 
universal oligonucleotide array. Short oligonucleotide sequences (6 to... 

...pathogen. Chi zhi kov et al 6 used two oligonucleotide sequences per gene 
from six genes encoding bacterial antigenic deter rri nants and 
vi r ul ence f act or s to det ect ent er i c pat hogens ( Sal rronel I a spp, Shi gel I a 
spp, and Escher i chi a col i . . . 

...sequence or expression features of the organism (or both), or on 
features of the host response to the organism 12 The clinical 
relevance of the latter i s t hat it per rri ts a... 

...strains. Unlike PCR, the use of rri cr oar rays allowed the detection of 
r andom nut at i ons since each isolate produced a unique hybridisation 
pattern. The different types of rri croarray have different detection 
sensitivities. Spotted nutations. M cr oar rays could therefore be used to 
track the evolution of adaptive responses of rri cr oor gani srrs' genomes 
to envi r onmant al changes. Mcroarrays were also more sensitive than other 
nrol ecul ar t echni ques. . . 

...mcroarrays to study several outbreaks of acute rheumatic fever. 
Corrparison of the genorres of 36 isolates of serotype Ml 8 group A 
streptococcus showed outbreaks of genetically nearly identical strains in 
Sal t . . . 

...of almost 2000 genes from a reference strain to corrpare the genorres of 
20 pneumococcal isolates representing rraj or ant i bi ot i c- r esi st ant 
clones. They reported 75% over all genetic honrol ogy. The differences 
i ncl uded genes. . . 

...or tissue damage. In the search for the factors that support 
transmission and infectivity of Vibrio cholerae, IVerrell et al 21 used 
cDNA rri cr oar r ays t o corrpar e gene expr essi on pr of i I es of vi r ul ent or gani srrs 
isolated from human stool and non-virulent laboratory strains by 
corrpet i t i ve hybridisation. Unexpectedly, there was no... 

...shedding. Instead there was upr egul at ion of 44 genes, many of which are 
involved i n eel I motility and nutrient acquisition. The most strongly 
upregulated gene was one whose function is as yet... 

...involved in growth in the previous envi r onrrent . 24 
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Host st udi es 

An understanding of the host i rmune syst em i s vital to a thorough 
understanding of infectious disease. Q obal expression analysis is helping 
to unravel the corrpl exi t i es of i rrrrunol ogy. Exam ni ng cells of both 
the innate and adaptive i rmune syst em at various stages of 
differentiation, maturation, and activation shows the power of unbiased 
appr oaches. 

I nnat e i mruni t y 

Innate i muine responses initiated by the recognition of 
rricrobial surface or secreted corrponents are increasingly recognised as 
being irrportant. M cr oar r ays have been used to advance our understanding of 
the genetic processes involved in i rmune cell devel oprrent . 31 - 34 Le 
Naour et al 33 used oligonucleotide arrays to show t hat 255... 

... eel I s. In addi t i on, rri cr oar r ays have gr eat I y hel ped in t he el uci dat i on 
of the range of genetic responses of dendritic cells, macrophages, 
and other innate i muine cells to different pathogens (table 
2). 28, 30, 32 

As wel I as t he consistent response t o al I types of organisms 
(such as the upregulation of i nt er f er on- r egul at ed genes), the association 
of clusters of genes expressed in response to different categories 
of organisms indicates that ant i gen- pr esent i ng cells have pre-wired 
signalling pattern responses to different pathogens. 30 

Adapt i ve i mumi t y 

M cr oar r ays have al so hel ped to f ur t her the under st andi ng of how B and 
T eel I imuinity devel ops. 35- 38 Genes are uniquely expressed during 
the various stages of B-cell differentiation... 

. . . ger rri nal cent re B eel I s, whi eh ar e a di scr et e st age of di f f er ent i at i on 
when B eel I s encounter antigen in secondary I yrrphoi d tissue. They 
reported a uni que gene- expr ess i on si gnature for t hi s stage, i ncl udi ng. . . 

...expression profile resembled the resting state more closely than t he 8 h 
pr of i I e. 

Understanding the responses of the different types of 
i rmune cells is irrportant; however, investigating each cell type 
separately may lead to a loss of information depicting the complexity of 
the coordinated molecular choreography of the intact in-vivo i muine 
response to pathogens. Consequently peripheral blood mononuclear 
cells ( PBIVCs) including both lymphocytes and monocytes are often... 

. . . anal ysi s. 42, 43 

Differences between hosts 

Even i n t he absence of infection, gene expression in i rrrrune cells 
can vary. Using cDNA rri cr oar r ays Wii t ney et al 44 reported that age, sex, 
t i me of . . . 

...the blood all affected gene expression in healthy volunteers. Although 
they did not expose these i rrrrune cells to infective organisms, they 
compared the magnitude of global gene expression changes in samples... 

...changes detected in patients with malignancy or bacterial sepsis. 
Host - pat hogen i nt er act i on st udi es 

Wii I e the isolated study of either infectious organisms or host 
cells is revealing, the key to an infectious disease process i s t he 
interaction between the pathogen and the host. 

Stereotyped responses 

Analysis of genome- wide expression patterns i n t he host during 
infection provides an insight into... 

...host recognises and processes a pathogen. Recent studies have shown a 
stereotyped range of host immune responses after infection with 
phyl ogenet i cal I y diverse organisms. 
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Di verse organi sms 

In a serri nal study, by corrpar i ng the gene expression responses of 
dendr i t i c eel I s ( usi ng Af f yrret r i x ar r ays) t o a bact er i um ( E col i ) , a vi r us 
( i nf I uenza A. . . 

. . . how rri cr oar r ay st udi es can show t he sequence of event s and coor di nat i on 
of pathways involved in i rrrrune responses. Genes whose 

transcripts declined soon after pathogen contact include those involved in 

pathogen recognition and phagocytosis. Al so at this stage there was 

upregulation of genes expressing cytokines, cherroki nes, and i rrrrune 

cell receptors (reflecting r ecr ui t ment of other innate i rmune cells 

to the site of infection) and genes modulating the cyt oskel et on, which the 

aut hors post ul at ed. . . 

... t her e was i ncr eased expr essi on of t r anscr i pt i on f act or s and si gnal I i ng 
molecules involved in I yrrphoi d tissue regulation, antigen processing, 
and presentation. By 18 h there was upregulation of cherroki ne receptor 
expr essi on, t hought to... 

. . . speci es, suggest i ng t hat t her e was cont i nued ki I I i ng of or gani srrs by 
dendritic cells. This corrrron core response was independent of 
pathogen characteristics and occurred in a coordinated fashion modulating 
innate and adaptive responses. 
Di ver se bact er i a 

Boldrick et al 42 found a core of 205 corrrronl y expressed genes in PBIvCs 



...genes included those with both system c and local effects. Highly 
represented were genes encoding intercellular i nmrunor egul at or y and 
signalling molecules such as cytokines and cherroki nes. These genes are 
regulated by NFkappaB, which orchestrates both innate and adaptive 
i rrrrune responses. G" am- negat i ve bacteria induced stronger 
expr essi on t han Or am posi t i ve bact er i a. In addi t i on, Bol dr i ck et al . . . 

...in eel I -eel I adhesion, di apedesi s, and leucocyte extravasation, and 
those involved in recognising bacteria and antigen presentation. 
Although repression of genes crucial to host defence seems paradoxical in 
this situation the authors proposed a deliberate programme of 
sel f - at t enuat i on to ensure that ant i gen- pr esent i ng cells retain and 
present antigens only in the context of contact wi t h a pathogen. 
Di f f er ent i at i ng bet ween i nf ect i ous agent s 

Through a. ..variety of organi srrs. This enables t hem t o sense diverse 
ens, and make distinct pat hogen- speci f i c responses, 
i I st many host genes are expressed in corrrron during bacterial, viral, 
and fungal infection, Huang... 

. . . st r ai ns of B per t ussi s and S aur eus. The same gr oup al so showed t hat 
different expr essi on r esponses t o t he sarre st r ai n of B pertussis 
depended on whet her i t was I i ve or ki I I ed. . . 

...it car r i ed a t oxi n gene. 45 

M cr oar r ays can be used to differentiate between the host 
response to extracellular and intracellular parasites, and also 
between different intracellular par asi t es. 32, 46, 47 For exarrpl e, de Aval os 
et al 47 used cDNA rri cr oar r ays to analyse gene expression in response 
to Trypanosoma cruzi infection and reported that while 106 genes were 
expr essed at 24 h. . . 

... by 2 or 6 h. Thi s f i ndi ng cont r ast ed wi t h a pr evi ous st udy i nvest i gat i ng 
t he host r esponse t o anot her intracellular pathogen, T gondi i , where 
63 known genes were upregulated by 2 h. . . 



be due to a par asi t edependent event that is required before the host 
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cell "sees" and responds t o t he invasion with gene transcription, 
thus showing the use of rricr oar rays in advancing biological... 

...fresh insights into the interaction between the pathogen and host by 
revealing global host expression responses to a range of pathogenic 
st i mil i ( t abl e 4) . 

Host - pat hogen interplay 

Pathogens may manipulate host... 

. . . suppor t f or pat hogen r epl i cat i on and downr egul at i on of MHC expr essi on t o 
al I ow pat hogens t o evade t he i rrrrune syst em 56, 57 I n addi t i on, host 
defence syst errs induced on infection may be used by... 

. . . exarrpl e, infection with cyt orregal ovi r us causes increased expression of 
PGE2, which, while part of the i nf I arrrrat or y response of the host 
involving cell recruitment and activation, may also al I ow di sserri nat i on of 
t he vi r us. . . 

...the glycolytic and cholesterol biosynthesis pathways. Wii I e the 
cholesterol biosynthesis is likely to be a response to sterol 
scavenging by the organism the upr egul at ion of genes regulating the 
glycolytic pathway may be in response to an anaerobic environment 
resulting from eel I starvation or stress response. This finding led 
t he aut hor s to hypot hesi se t hi s as a rret abol i c r eason f or t he f i ndi ng. . . 

...metabolic gene expression may therefore improve our understanding of 
pat hogenesi s. 
Ti ni ng 

The sequence of host responses is central to understanding 
i muinopat hogenesi s. Early responses may indicate the activation 
of i nnat e i rrrrune syst em f unct i on. 30, 45 Al t hough f ewer t han 1% of al I 
genes may respond within the first 2 h after infection, they could be 
crucial in initiating the i rrrrune response. 46 Some genes 
respond to secreted factors, and may be vital i n t he early stages of 
i nf ect i on bef or e t he. . . 

... eel I s t aken dur i ng acut e i nf ect i on- al I ow gl obal genorri c i nvest i gat i on of 
i ndi vi dual suscept i bi I i t y t o i nf ect i on, pot ent i al r esponse t o 
treatment, and ultimately prognosis. This ability to identify "genetic 
signatures" could, as previously described... 

. . . wi t h i nf ect i ous di seases who ar e not di st i ngui shabl e cl i ni cal I y but who 
will have different prognoses and responses to treatment. This model 
has been well established in studies of cancer. 60 

Dr ug and. . . t he f ut ur e, it may be possi bl e to est abl i sh t he 
ant i ni cr obi al resistance pattern without needing to isolate or 
i dent i f y an or gani sm 

Drug effects on pathogens 

Genoni c analysis after ant i rri cr obi al treatment of infectious... 

...An important use of ni cr oar rays is likely to be in the search for 
eel I -surface antigens that are expressed at a particular time in a 
pat hogen' s I i f ecycl e or i nf ect i ve process. . . 

...host epithelial cells. They saw 189 upr egul at ed genes, about 44% of 
which coded for cell rrerrbrane proteins. This knowledge enabled them 
to pursue a nurrber of these proteins to establish their... 

. . . receptor CCR5 was shown, suggest i ng a rol e for i nterf eron al pha in 
progression of HIV- related i rrrrunodef i ci ency. 

Toxi ci t y can al so be st udi ed at a genet i c I evel . I n t he above st udy on 
HI V. . . 
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. . . i ndi cat i ons f or a drug. For exarrpl e, Goasduff et al 69 i nvest i gat ed t he 
molecular rrechani sms of the i muinorrodul at ory drug nurabitide in 
macrophages using oligonucleotide rricr oar rays. As wel I as t he expected 
changes in i rrmune mediators and receptors, they saw upr egul at i on of 
gr owt h f act or s i nvol ved i n bone f or mat i on, suggest i ng t hat . . . 

. . . amount of dat a gener at ed by rri cr oar r ay exper i rrent s i s enor mous. A si rrpl e 

experiment comparing st i mil at i on of i rmune cells by two different 

bact er i a in t wo i ndi vi dual s at t hr ee di f f er ent t i me poi nt s r equi r es at . . . 

...including background fluorescence, different amounts of DNA at each spot 

I ocat i on, di f f er ent i al ef f i ci ency of rrRNA ext r act i on, and di f f er ences 

between print tips and slides all require correction and normalisation that 

is undert aken. . . eel I ul ar or tissue site of expression, as well as the 

t i rri ng of expression as the i rmune response unfolds. Genes 

upr egul at ed at the same time, t o t he same degree, and under the same. . . 
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ABSTRACT: 

...with pathogens errpl oyi ng ingenious mechanisms to establish disease. 
In the developed world, an upsurge in i rrrrune- medi at ed gut disorders 
ni ght have r esul t ed f r om a di sr upt i on of nor rral bact er i al - epi t hel i al 
cross- talk and irrpaired maturation of the gut's i rrrrune system Oral 
rehydration therapies are the mainstay of management of gastroenteritis, 
and t hei r corrposi t i on cont i nues. . . 
TEXT: 

...with pathogens errpl oyi ng ingenious mechani sirs to establish disease. 
In the developed world, an upsurge in i rrmjnemedi at ed gut disorders 
night have resulted f r om a disruption of nor rral bact er i al - epi t hel i al 
cross- talk and irrpaired maturation of the gut's i rrrrune system Oral 
rehydration therapies are the rrai nst ay of management of gastroenteritis, 
and their corrposi t ion continues... 

...to saf e dr i nki ng wat er . 

I n t he early 1980s, diarrhoeal disorders were the biggest child 
ki I I er s, r esponsi bl e f or an est i mat ed 4. 6 rri I I i on deat hs wor I dwi de 
every year. Despite widespread use of oral... 

. . . about 1 5% of al I deat hs at t r i but abl e to di ar r hoea in chi I dr en younger 
than 5 years. 5 Vibrio cholerae remains a major cause of epi deni c 
diarrhoea, especially where sanitation is corrpr orri sed after a... 

...01 strains of V cholerae, pr evi ousl y t nought t o be non- pat hogeni c, have 
been identified as responsible for outbreaks of diarrhoeal disease. 19 
Rot avi r us 

Rot avi r al i nf ect i ons account f or up t o 60% and. . . 23 Gr oup A r ot avi r uses 
and specifically the G1 , G2, G3, G4, and G9 serotypes are responsible 
for most i nf ect i ons. 24 Rotaviruses rrost corrrronl y cause diarrhoea between 
t he ages of 6- 24. . . 

...27 Neonatal infection is probably nosocorri al and tends to be ni I d. 23 
Children develop natural irrrrunity after repeated exposur e. 28- 30 
Rot avi r us epi deni cs peak i n t he wi nt er i n t errper at e cl i mat es. 23. . . 

...intestinal organisms capable of most known corrrrensal and pathogenic 
i nt er act i ons bet ween i nt est i nal ni cr of I or a and host . Ant i geni c 
classification is based on somatic (0) and flagellar ( H) 
antigens, and the di ar r hoea- causi ng forms are categorised into six 
groups (table 1). 19,39 Est i mat es. . . 

. . . s di ar r hoea. 44, 45 
Food al I er gi es 

A r epr oduci bl e cl i ni cal r eact i on and evi dence of a pat hoi ogi cal 
i muine reaction to ingestion of a particular food are needed before 
food allergies are confirrred, and... 

...rare in developing countries? The gastrointestinal tract is continually 
involved i n t he uptake of food antigens; 49 usually there is 
physiological oral tolerance to non-harrrful antigens and pathological 
sensi t i sat i on is rare. The gradual loss of oral tolerance is probably the 
result of disordered maturation of the gut - associ at ed i muine system 
t hat f ol I ows f r om a decl i ne in ni cr obi al st i rail at i on. Food ant i gens 
most I i kel y to cause an al I ergi c response i ncl ude cow 1 s ni I k, soya 
and egg proteins, and nuts. A f am I y history of atopy and 
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i muinodef i ci ency is a risk factor. Food sensitive enteropathy 
sorret i rres f ol I ows an acut e di ar r hoeal i I I ness. 50 
Ivbst . . . 

...reactions are irrrrediate onset (type I) or delayed onset (type IV), 
al t hough t ype III I gG i rrrrune- corrpl ex nredi at ed al I er gi c r eact i ons have 
been reported. Patients present wi t h various responses from severe 
anaphylaxis and shock to rri I d rrani f est at i ons of eczema or respiratory tract 
syrrpt oms. Food. . . 

. . . rri ght need to exclude certain foods in severe allergy to prevent the 
transmission of food antigens. For children who are lactose 
intolerant or who cannot breastfeed, commercial for mil ae such as 
hydrolysates in which antigens such as coW s rri I k protein are 
modified, or el errent al am noaci d feeds are available. 
Dr ugs. . . 

...difficult cases with variable success. Such treatment includes mast -eel I 
inhibitors and antihistamine preparations. Potent i nrninomodul at or s 
such as steroids and i nrrunosuppr essi ve agents have been used in 
severe refractory cases. 51 Probiotics have also been shown to. ..of 
specified food materials from the latest meal . There is evidence for 
disordered smal I - i nt est i nal nnot i I i t y55 but the absence of nutritional 
corrpronise and the normal rrout h- 1 o- caecum t i me56 points to... 

...of intestinal carbohydrate and bile acid metabolism allergic effects, 
toxic effects, and direct effects on rrot i I i t y. 58, 59 

Decreased absorption of water and electrolytes 

Loss of functional absorptive area 

Causes of . . . 

. . . anxi et y) , dr ugs, and t oxi ns have a di r ect ef f ect on t he ent er i c ner vous 

system thus, intestinal motility is increased, intestinal transit 

t i rre i s reduced, and there is poor absorption of water and subst r at es- al I 

giving rise to diarrhoea. The responses designed to decrease 

intestinal transit are advantageous, however, with respect to enteric 

pat hogens wher e t hey. . . 

...any disruption can lead to increased I eaki ness of the epithelium and, 
if severe, results in rrucosal ulceration and bleeding. There are four 
main mechanisms of epithelial disruption (panel 3). 41 ,68. .. 

...enteric nervous system part of the aut onorri c nervous system can 

function independently to control intestinal rrot i I i t y and water and 

electrolyte fluxes, and there is evidence ...of the enteric nervous system 

by releasing 5- hydr oxyt r ypt arri ne ( 5- HT) and other peptides from 

nxicosal ent er ochr orraf f i n cells. Then, the afferent I i rrb of the 

neuronal reflex is st i rail at ed through binding to. ..are exclusively 

br east f ed. 1 13, 1 14 Br east rri Ik contains many protective factors that act at 

the intestinal rrucosal surface to prevent rri cr obi al infection and 

enhance devel oprrent of the i rrrrune system 115 Evidence strongly 

supports the promotion of breastfeeding for the first 4-6 months... 

... 1 1 6 Zi nc and vi t am n A ar e especi al I y r el evant to di ar r hoea. Zi nc has 

important roles in irrrrunity and wound healing and vi t am n A 

part i ci pat es i n the rrai nt enance of epi t hel i urn 117 Zi nc suppl ement at i on. . . 

...be useful, but this does not mean that they should be used in every 
case. 

Ivbtility and other ant i di ar r hoeal agents 

This group of drugs includes loperamide, opiates, bisnxith 

subsalicylate, kaolin, srrect i t e. . . of these medications is recorrrrended for 

use in children with acute di ar r hoea. 125, 128, 129 
I rrrrunorrodul at or s 
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These agents modulate harirful and disordered i rrrrune 
responses, and include steroids and i rrrmnosuppr esant s such as 
azat hi opr i ne, ciclosporin, and rret hot r exat e. Uses include severe 
enteropathies secondary to food allergy and... 

...pathogens, and is vital in modulating interactions with the environment 
and the devel oprrent of beneficial i rrrrune responses. 134 136 

Probiotics are live rricrobes characteristic of healthy normal human gut 
rri cr of I or a, and i ncl ude. . . 

. . . rrechani sm of pr obi otic action, however, relates to the devel oprrent , 
maturation, and regulation of rrucosa- associ at ed i rmune 
def ences. 46, 135- 137 

Resul t s of t wo rret a- anal yses, one of whi ch I ooked speci f i cal I y at . . . 

...preventive role in reducing the frequency of diarrhoeal illnesses, 
possibly by st i rrul at i on of specific hurroral responses, such as the 
production of specific I gA. 46 The effect seems to be most prorrinent... 
...and eczema. 52, 53, 145 Probiotics such as L rhanmosus seem capabl e of 
reducing the i rrrrunogeni ci t y of food antigens by partial 
hydrolysis. El i rri nat i on diets for such disorders supplemented with 
probiotics result in substantial i rrpr overrent s. . . 

...local and syst erri c i nf I arrrrat i on. This effect could be caused, in part, 
by modulation of the i rrrrunol ogi cal response to prevent 

act i vat i on of T- hel per - 2 eel I s and f ut ur e I gE dorri nant i nf I arrmat i on dr i ven 
by i rrrrunol ogi cal rremory.46 Probiotics also seem t o possess inherent 
ant i - i nf I arrmat ory components, which rri ght be usef ul . . . t o avoidance of 
infectious agents, it is recognised that the apparent upsurge in allergic 
and i rrrrune- rredi at ed gut disorders night, ironically, be the result of 
an environment with fewer pathogens. Wth... 

. . . di seases i n t he devel opi ng wor I d. 
Vacci nes 

Significant resources are being directed to the devel oprrent of 
rrucosal i rrrruni sat i on against a range of pathogens 
responsible for infectious diarrhoea. Such vaccines would act to 
interfere with one or rrore of the... 

...block the action of elaborated toxins. However, work has been harrpered 
by pr obi errs related to antigen delivery systems and adverse reactions 
in r eci pi ent s. 1 50 

Rot avi r al vacci nes 

I rrpr overrent s in hygiene, sanitation, and... 

. . . t hi s gl obal di sease. 

The epi deni ol ogy of rotaviral infections corresponds with the loss of 
the passive i rrrruni ty acquired in utero and progressive acquisition of 
protective i rrrruni ty following repeated exposures thereafter. There is 
evidence in children and adults that rotavirus infection results in both 
serum and intestinal antibody responses, which protects against 
sever e di ar r hoea on r ei nf ect i on. Hi gher ser urn I evel s of bot h I gA and I gG . . 

...diarrhoea have much lower concentrations of these ant i bodi es. 28, 30, 1 51 

I n t he course of i rrrrunol ogi cal studies and epi derri ol ogi cal work, 

specific rotaviral epitopes ( VP7 and VP4) for the production of serotype... 

. . . sorre hope i n t he ever-present struggle between humans and viruses. The 
new chal I enges of i rrrrune- r el at ed gut diseases are likely to becorre 
gl obal I y pr orri nent wi t h cont i nued at t ent i on needed t o f ocus on t he 
interaction between host and bacteria and the evolution of i rrrruni ty. 
Probiotics go sorre way to addressing this shift in disease pattern, but are 
unl i kel y to... 
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SI DEBAR: 

. . . and gi ardi a 

Q her infections, usually i n t he presence of specific risk factors such 
as malnutrition, i rrrrune deficiency (including HIV, post rreasl es) , 
associated illnesses (pneurronia, urinary tract infections), or 
rrucosal i nj ury 

Congenital disorders of digestion and absorption including: 
Exocrine pancreatic insufficiency (eg, cystic fibrosis) 
Ent er opat hi es. . . 

. . . rredi at or s 

I nf I arrrrat i on 

Usually via upregulation of proinflammatory cytokines and infiltration 
by host inf I arrrrat or y cells, a response that el i rri nat es pathogens and 
prevents bacteraerria at the expense of damage to the rrucosa. In... 
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ABSTRACT: 

. . . nurrber of cases associated wi t h El Tor during a short period. 20 
Intestinal infection with Vibrio cholerae results i n t he loss of 

I arge vol urres of watery stool , I eadi ng to severe and. . . 

TEXT: 

Intestinal infection with Vibrio cholerae results i n t he loss of 
I arge vol urres of watery stool , I eadi ng to severe and. . . 

...European cities by the early 1830s. In 1831, the panderri c reached the UK 
and t he r esponse was i rrpor t ant i n t hat it I ed t o t he est abl i shment of 
local Boards of Health and... 



...continuing up to 1925, involved Africa, Australia, Europe, and all the 
Arrericas. The causative agent, Vibrio cholerae, was not identified 
unt i I 1 884 i n Kol kat a during the fifth panderri c. 5 Wiy the... 

. . . agent was a bi ot ype of V chol er ae ser ogr oup 01 cal I ed El Tor . It was 
f i r st i sol at ed in 1 905 f r om I ndonesi an pi I gr i rrs t r avel I i ng to IVecca 
at a quar ant i ne st at i on in t he vi I I age. . . 25, 29 The sever i t y of t he 
infection depends on many factors, especially including local intestinal 
irrrrunity ( f r om pr evi ous natural exposure or vaccination), the size of 
the i nocul urn i ngest ed, the adequacy of . . . i nt r acel I ul ar movement of genetic 
determinants of resistance to antimicrobial agents. Apart from the novel 0 
ant i gen, V chol er ae 01 39 st r ai ns t hat errer ged in I at e 1 992 car r i ed a 
novel conj ugat i ve, sel f - 1 r ansni ssi bl e. . . 

...classified by bi ochem cal tests and is further subdivided into 
serogroups based on the somatic O antigen. The O ant i gen shows 
enormous serological diversity, with over 200 ser ogr oups. 63 Only the 01 and 
0139 ser ogr oups. . . 
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. . . ext r ai nt est i nal i nf ect i ons, i ncl udi ng wound i nf ect i ons and acut e sepsi s, 
especi al I y in peopl e wi t h I i ver di sease or i rrrrunosuppr essi on. 67 

V chol er ae sur vi ves wel I i n f aecal speci mens i f kept rroi st , but if 
t her e i s. . . 

...darting" organisms that are halted by the addition of 01 or 0139 
antiserum 68 Rapid i rmunoassays are also avai I abl e. 69, 70 

The rapid i muinol ogi cal assays can be especially useful for 
monitoring of epi derri ol ogi cal patterns in remote areas where cultures... 

. . . subdi vi ded i nt o t wo rraj or ser ot ypes, Cgawa and I naba. Cgawa st r ai ns 
produce the A and B antigens and a srral I amount of C, whereas I naba 
st r ai ns pr oduce onl y t he A and C ant i gens. A t hi rd ser ot ype, 
Hi koj i ma, produces all the three antigens but is rare and unstable. 

V chol er ae st r ai ns of t he same bi ot ype and ser ot ype can. . . 

...ribotypes have been especially useful for molecular epi derri ol ogi cal 
studies. For exarrpl e, molecular analysis of epi derri c isolates of V 
cholerae between 1961 and 1996 in Bangladesh revealed clonal diversity 
among strains isolated during different epi derri cs. 80, 81 These ... 
cell wall, that attach to receptors on the rrucosa, 82 and by the bacteriurris 
motility, which helps to penetrate the rrucus overlying the rrucosa. V 
cholerae adhering to the M . . 

...without causing any tissue damage are shown in figure 3. Concentrations 
of vibrios on the rrucosal surface rapidly increase to 10 sup 7 or 10 
sup 8 eel I s per g. W t h. . . 

... of vi br i os cl osel y at t ached t o t he rrucosa, ent er ot oxi n can be 
efficiently delivered directly to the rrucosal cells. 

For rrer I y chol er a was t hought t o cause si oughi ng of t he i nt est i nal 
rrucosa by an i nf I arrrrat or y. . . 

...a I ysogeni c bacteriophage designated CTX( Phi ) that carries the genes 
encodi ng chol er a t oxi n, and t he vi br i o pat hogeni city i si and ( VPI ) , 
which carries genes for the pi I us colonisation factor TCP. 82, 94 

The. . . as the rrannose- f ucose- r esi st ant eel I - associ at ed haerraggl ut i ni n, 
the rrannose- sensi t i ve haerraggl ut i ni n, and some out er - rrerrbr ane 
proteins are suspected from findings in animals to have roles in increasing 
adhesi on and col oni sat i on. . . 

. . . i nact i vat e a set of genes i ncl udi ng t hose encodi ng col oni sat i on f act ors 
or toxins as an appropriate response to changing environmental 
conditions. ToxR, a 32 kDa t r ansrrerrbr ane protein, binds to a t anderrl y 
r epeat ed. . . 

. . . t hrough t he t oxR regul on shows t hat t he organi sm has devel oped a 
rrechani sm of sampling and responding to its environment. ToxR 
regulates the expression not only of ct xAB but also of at... 

...cholerae 01 E1 Tor strain. This transfer occurred i n t he region that 
br i ngs about O ant i gen bi osynt hesi s. 116-118 DNA hybr i di sat i on 
analysis of the O antigen biosynthesis gene in 0139 showed that it 
has homology with the gene of several non. . . 

... 123 However , unl i ke V chol er ae 01 , ser ogr oup 0139 has a caps u I e di st i net 
from the I i popol ysacchar i de antigens and has 3, 6di deoxyhexose 
(abequose or colitose), qui novosarri ne, and gl ucosani ne, and traces of 
t et r adecanoi c and. . . 

. . . of chi ronorri ds. 132 Bi of i I m f or mat i on133 and ent ry i nt o a vi abl e but 
non- cul t ur abl e state in response to nutrient depr i vat i on1 34 are 

Page 79 



1 0585880VI BRI 0. t xt 

t hought t o be i rrport ant i n f aci I i t at i ng envi r onrrent al persi st ence wi t hi n 
nat ur al aquat i c. . . 

. . . under st ood. 

Al t hough V chol erae i s part of the normal est uar i ne f I or a, toxigenic 
strains are mostly isolated from the environment in areas probably 
cont arri nat ed by infected individuals. Envi r onrrent al isolates from 
areas that are distant from regions of infection do not generally have the 
cholera. ..it no longer needed it, and they did not like the si de- ef f ect s. 
Thus, t he whol e- eel I i nj ect abl e vacci ne i s no I onger 
recorrrrended for any purpose, though it i s st i I I licensed. 

New. 

. . . al ong wi t h t he chol er a B subuni t , and t he vacci ne t her ef or e st i mil at es 
both antibacterial and antitoxic inmrunity. Two doses are given 1-6 
weeks apart. 139 The other vaccine (Crochol) is an... 

. . . ri sk. 

The new oral vaccines will not prevent all cases of cholera because 
I ocal i nt est i nal i rrrruni t y can be over come wi t h a high i nocul urn, but 
they should lower t he r i sk by as. . . 
SI DEBAR: 

. . . 223-33 
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. . . acut e t r avel I er ' s di ar r hoea ar e due t o bact er i a, mai nl y Escher i chi a 
coli, sal rronel I a, shigella, Carrpyl obact er jejuni, Vibrio 
par ahaerrol yt i cus, Baci I I us cer eus ( especi al I y associ at ed wi t h r i ce) , 
St aphyl ococcus aur eus, and cl ost r i di a. 50, 66 Legi onel I a pneurrophi la... 

. . . al so not ed f or pr esent i ng wi t h di ar r hoea and Yer si ni a ent er ocol i t i ca 
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i nf ect i on can rri rri c acut e appendi ci t i s. 67 Vi br i o chol er ae i nf ect i on 
is not corrrronl y seen in travellers, although in 1992, 75 passengers on an 



. . . f ever , or rrucus in t he di ar r hoea t he ill ness is def i ned as dysent er y, in 
which the rrucosal lining of the intestines is invaded. Crganisrrs 
I i kel y to cause dysent er y ar e shi gel I a, sal rronel I a, carrpyl obact er . . . 
TEXT: 

. . . very di f f erent to those in patients living in enderri c areas, because 
t he vi si t or wi I I be i rrrrunol ogi cal I y naive. Corrpar ed with the local 
population i n t he country visited, the traveller night undergo more. ..the 
presence of malaria. However, rash and I yrrphadenopat hy are not normally 
seen. Tr avel I er s who I ack i mumi t y to rral ar i a ar e most I i kel y t o 
suffer severe disease, which can entail cerebral malaria ( unr ousabl e. . . 

. . . P f al ci par urn and P vi vax, t hey do not i dent i f y acut e i nf ect i on in peopl e 

wi t h sorre i rrrruni t y or P rral ar i as or P oval e. 24- 26 Thus, rri cr oscopy i s 

essent i al in maki ng a. . . and ar e t ypi cal I y most sever e in children. 

Di agnosi s i s made cl i ni cal I y and conf i r nred wi t h vi r us i sol at i on, 

dengue virus antigens, increased ant i dengue I gM ant i bodi es, or a 

f our - f ol d i ncr ease in I gG f r om pai r ed acut e and. . . acut e t r avel I er 1 s 

di ar r hoea ar e due t o bact er i a, rrai nl y Escher i chi a col i , sal monel I a, 

shi gel I a, Carrpyl obact er j ej uni , Vi br i o par ahaerrol yt i cus, Baci I I us 

cereus (especially associated with rice), Staphylococcus aureus, and 

cl ost r i di a. 50, 66 Legi onel I a pneurrophi la... 

. . . al so not ed f or pr esent i ng wi t h di ar r hoea and Yer si ni a ent er ocol i t i ca 

i nf ect i on can rri rri c acut e appendi ci t i s. 67 Vi br i o chol er ae i nf ect i on 

is not corrrronl y seen in travellers, although in 1992, 75 passengers on an 



. . . f ever , or rrucus in t he di ar r hoea t he ill ness i s def i ned as dysent er y , in 
which the rrucosal lining of the intestines is invaded. Crganisrrs 
likely to cause dysentery are shigella, sal rronel I a, carrpyl obact er .. . 

...presents with a similar pattern, Crypt ospor i di urn spp, can cause chronic 
and even fatal diarrhoea in i rrrruno- corrpr orri sed people. Chronic 
malabsorption can also be due to helminthic species such as St r ongyl oi des 
spp. . . on antibiotics, stool sarrpl es should also be cultured for C difficile 
and t est ed f or its antigens. Further t est i ng wi I I vary with the 
severity and duration of diarrhoea. 
Ski n 

Skin disorders are W135, and Y. Pre- travel i rrrruni sat i on against 
N rreni ngi t i des does not r ul e out i nf ect i on, si nee t he quadr i val ent vacci ne 
does not cover . . . 

...increased susceptibility or worsening clinical illness in AIDS 
pat i ent s. 97 The di agnosi s i s conf i r rred wi t h rrot i I e t r ypanosorres i n 
the blood on fresh speci rrens or gi errsa- st ai ned blood or cerebrospinal 
fluid. 

Labor at ory. . . 
SI DEBAR: 

. . . haerrat oxyl in st ai ns 

* St ool haerroccul t 

* Stool culture and sensitivity for enteric pathogens 

* St ool ser ol ogy f or gi ar di a ant i gens as wel I as C di f f i ci I e 
antigen. Blood tests should also include corrpl et e blood count wi t h a 
differential, amoebic serology and cherri st r i es. . . 

CAPTI QMS: 

Cl TED REFERENCES: 

. . . IVbd Hyg 2000; 63: 76-79. 

25 Ei sen DP, Saul A. Disappearance of pan- rral ar i al antigen 
r eact i vi t y usi ng t he I CT Ival ar i a Pf / Pv ki t par al I el s deel i ne of pat ent 
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par asi t aerri a as shown. . . af t er i nf ect i on wi t h Yer si ni a ent er ocol i t i ca, 
diagnosed by serotype specific antibodies and antibodies to Yersinia outer 
rrerrbrane proteins. Infection 1997; 25: 317-19. 

68 Centers for Disease Control and Prevention. Choi er a- Per u. . . 
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TEXT: 

. . . 40% i n 2000.2 Of particular concern i s t he recent report of the 
first cl i ni cal i sol at e of S aur eus to be cl assi f i ed as corrpl et el y 
r esi st ant t o vancorryci n, 3 whi ch is one. . . 

...ability of an individual bacterial cell to sense information from other 
bacterial eel I s and, i n response, t o coordi nat e t he expr essi on of 
virulence genes when a sufficient population size has been reached... 

...quorum), is reached. 4, 5 Transduction of the signal depends on the 
activation of a response regulator protein, which ultimately brings 
about the coordinated changes in gene expression needed to mount a 
specific population response. 

In recent years there has been an explosive increase in quor urn sensi ng 
r esear ch. The pot ent i al . . . 

...distinct signals and many organisms use corrpl i cat ed regulatory 
hierarchies that control signal production, detection, and response 
. 6, 7 

The cherri cal "languages" of Gam negative bacteria 
I n G am negat i ve bact er i a, al t hough sever al . . . 

. . . been seen i n Escher i chi a col i nor Sal rronel I a t yphi nxir i um al t hough t he 
latter has been reported to respond to exogenous AHLs suggesting that 
t hey can at I east t une in to this si gnal I i ng I anguage. . . 

. . . bi nds t o and act i vat es t he t r anscr i pt i onal r egul at or LuxR pr ot ei n to 
forma corrpl ex that is responsible for activating or repressing the 
target genes. 4 In soma cases, the gene that encodes Vibrio species 
and a putative novel class of AHL synthases ( Hdt S) in Pseudomonas 
fluorescens have been... 

...cause infections of the blood, skin, eye, gut, respiratory, and 
genitourinary tract systems in patients i rrrrunocorrpr orri sed by surgery, 
cytotoxic drugs, or burn wounds. In particular, it is a problem in cystic 



...synthesis of N- ( 3- oxododecanoyl ) homoserine lactone ( 3- oxo- C1 2- HSL) 
(figure 1 E) , Rhl I i s r esponsi bl e f or gener at i ng N- but anoyl homoser i ne 
lactone ( C4- HSL) (figure 1D).23,24 I rrpor t ant I y , the two AHLdependent . . . 

...its own right since this quor um sensi ng signal molecule has been shown 
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to have pr oi nf I arrmat or y, i rmune modulatory, and vasorelaxant 
proper t i es37-39 3- oxo- C1 2- HSL modulated both T- eel I and B. . . 

...peritoneal rracr ophages. 37 Furthermore, 3- oxo- C1 2- HSL mediated switching 

of the T- hel per - eel I response from the antibacterial Th1 

response (characterised by interleukin 12 and interferon garrma 

production) to a Th2 response. Since T-cell responses 

constitute an irrportant corrponent of the host i rmune defense against 

P aeruginosa, such si gnal - nrol ecul e- rredi at ed suppr essi on of T-cell activity 

is I i kel y. . . 

...that host cardiovascular function may be modulated, or influenced, by 
bacterial quor urn sensi ng molecules. In isolated porcine coronary 
arteries, 3- oxo- C1 2- HSL caused a concent r at i ondependent relaxation effect 
on t hr orrboxane rri met i ci nduced. . . 

... t he genes t hat encode f or vi r ul ence det er rri nant s in P aer ugi nosa, but 
also in modifying host responses to nraxi m se its own chances of 
survival and proliferation by capitalising on the increased supply... 

... P aer ugi nosa and t hus r educe t he pr oduct i on of AHL- r egul at ed vi r ul ence 

det er rri nant s- have r ecent I y been i sol at ed f r om Baci I I us speci es. 42 

However, AM A- type enzyrres seem t o inactivate AHLs by I act onol ysi s43 and... 

. . . concent r at i ons of LuxR pr ot ei n wi t hi n t he eel I . 51 Thi s ef f ect i vel y 

interferes with the reception and response to AHLs. It is likely that 

these hal ogenat ed furanones will be toxic to higher or gani srrs. . . pept i de 

( f i gur e 1 H) i s pr oduced by t he pr ocessi ng of Agr D by Agr B, whi eh i s al so 

responsible for the export of the signal molecule (figure 4). The 

pept i de i nt er act s wi t h the Agr AC t wo corrponent syst em i n whi eh Agr C i s t he 

rrerrbr ane- bound sensor kinase and AgrAis the cytoplasmic 

response regulator. The syst em i s activated through the binding of a 

quor urn sensi ng pept i de to Agr C. . . 

. . . r esul t s in t he pr oduct i on of t he ef f ect or nrol ecul e, an RNA speci es 
terrred RNAI I I , which is responsible for triggering the agr 
response. 12 

S aur eus st r ai ns can be subdi vi ded i nt o f our gr oups ( I - 1 V) , inwhich 
the Agr D- derived peptide pherorrone from strains of one group can 
cr oss- act i vat e the agr response, and thus virulence, in other strains 
of that group but inhibit the agr response of members of other 
gr oups. 62 For i nst ance, t he addi t i on of a gr oup I I I pept i de. . . 

...peptide resulted in a reduction in virulence of the group I strain in a 
mouse subcutaneous abscess infection model . 60 For S epi der rri di s64, 65 
and Staphylococcus I ugdunensi s62 only one peptide pherorrone... 

. . . i nhi bi t or s of sel f . 60, 63 Fur t her rror e, whi I e t he S epi der rri di s pept i de 
t hi ol act one inhibits t he agr r esponse in S aur eus gr oups I , II, and 
III but not gr oup I V, onl y t he gr oup I V pept i de was abl e to i nhi bi t t he S 
epi der rri dis agr response. 66 

It seems that staphylococcal species themselves have evolved an innate 
rrechani sm f or warding off... 

...However, of crucial importance when considering the design of novel 
antagonists that inhibit the agr response is that an inhibitor of one 
agr group may be a potent activator of vi r ul ence. .. aur eus. IVbreover, the 
transcription of RNAI I I , which is the ultimate effector molecule of the agr 
response, 12 is also inhibited by 3-oxo-C12- HSL. Thus, the 
possi bi I i t y ar i ses t hat t hat . . . 

...is reliant on host defences, it i s unl i kel y that they will be suitable 
to treat i rrrrunocorrpr orri sed patients and perhaps, in general, a 
pr ophyl act i c r at her ... of changes i n popul at i on densi t y, enabl i ng bact er i a 
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to act as a comuinity rather than in isolation, i s a f ar more corrpl ex 
event than initially anticipated. Quor um sensi ng systems can no longer be 
considered in isolation, as perhaps best exerrpl i f i ed by the 
hierarchical arrangement of multiple quor um sensi ng systems, which regulate 
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TEXT: 

...The first I i ne of defence against these infectious diseases consists 
of decoy oligosaccharides i n t he rrucous layer that lines all exposed 
epithelial cells and in saliva, tears, urine, sweat, and breast... 
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...broad variety of infectious diseases. In theory, specific human 
oligosaccharides should be effective, safe, non- i muinogeni c 
alternatives to, or supplements for, conventional antibiotics. Furthermore, 
because oligosaccharides are not bactericidal, resistance to... 

...Influenza viruses and many other human pathogens possess a surface 
protein that corrpl exes with specific, rrerrbr ane- bound oligosaccharides 
on human eel I s. 3 The non-covalent pr ot ei n/ car bohydr at e interactions at 
i ndi vi dual si t es. . . 

. . . cl osel y par al I el s t hei r capaci t i es to r ecogni se and at t ach speci f i cal I y 
to epithelial cells that line the nrucous membranes. To colonise a 
mucosal surface, a rricrobe rrust resist clearance via mechanical flow 
of secretions, avoid local i rrrrune defences, and obtain adequate 
nutrition in an environment highly regulated by specialised host epithelial 
cells. Normally functioning human rrucosal surfaces effectively clear 
hundreds of non-adherent rricrobial species every day. 
The pathogen proteins (called... 

...less suitable as drugs because of their large size (50 kDa or so) and 
potential i muinogeni ci t y. Thus, the most attractive strategy for 
developing ant i adhesive therapeutic agents is to use soluble forms of the 
human oligosaccharide corrponent , which are small (about 1 kDa) and non- 
i muinogeni c. 

Host range and tissue tropism 

The vast majority of specific adhesion events between pathogen and... 

...m'crobial surface proteins that recognise carbohydrate chains on 
glycoproteins or gl ycol i pi ds that are anchored onto mucosal surface 
rrerrbr anes. 6 IVany bacteria produce hair- 1 ike pi I i tipped with adhesi n 
mo I ecul es t hat can. . . 

...to cheni cal I y unique carbohydrate receptors. 7 Selective expression of 
these receptors on cells that line rrucosal surfaces provides a 
molecular basis for the well-known host range and tissue tropism of corrrron 
pathogens. For exarrpl e, up to 90% of Escherichia col i strains 
isolated from the urinary tract of children with acute pyelonephritis 
ar e coat ed wi t h P- pi I i t hat . . . 

. . . t r act . 8 Di f f er ences in t he f i ne speci f i ci t y of PapG adhesi ns expr essed 
by E col i st r ai ns i sol at ed f r om man and t he dog cor r el at e wi t h 
speci es- r el at ed di f f er ences i n di spl ay of gl oboser i es gl ycol i pi ds. . . 

...class of pi I i det er rri nes virulence and host range of enterotoxigenic E 
coli K99, an or gani sm r esponsi bl e for outbreaks of I i f e- 1 hr eat eni ng 
di ar r hoea i n pi gl et s, calves, and I arrbs. The target most avidly... 

...generated, molecular signals corrmonl y induce the regulated expression of 
adhesi ns and other gene products. 11 Vibrio cholerae, as it passes 
through the human stomach, utilises a heat shock si grra factor to turn off 
transcriptional expression of pi I i , while increasing motility and 
cherrotaxis. Wien these vibrios encounter conditions more favourable for 
col oni sat i on in t he I ower gut ... I acki ng, phase var i ant s t hat f ai I t o r et ai n 
expression of adhesi ns and other factors required for rrucosal 
colonisation may emerge. 

Streptococcus pneumoniae, which colonises 40% of individuals without 
causing symptoms, can undergo... 

...and infectious transparent phenotype to a poorly adhesive, 
non- col oni si ng opaque phenot ype. 12, 13 Freshly isolated organisms bind 
buccal epithelial cells by specific attachment t o t he carbohydrate sequence 
Gal (beta) I 4. . . 

...host cells, r esul t i ng i n i ncr eased surf ace densi t y of adhesi n r ecept or s. 
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Pseudomonas aeruginosa produces neur arri ni dase in response t o t he 
hyperosmolar environment of the lungs of patients with cystic fibrosis. 16 
Neur arri ni dase cl eaves. . . 

...of carbohydrate adhesion receptors. Heritable differences i n t he ABO, 
Lewi s, and P car bohydr at e bl ood gr oup ant i gens I ead to di f f er ences i n 
expression of carbohydrate receptors in ext r ahaemat opoi et i c tissues, 
especi al I y epi t hel i al eel I s I i ni ng. . . 

. . . 4Gal receptors that support attachment of ur opat hogeni c P- pi Mated E 

coli. Careful comparison of gl ycol i pi ds extracted from the vaginal 

cells of ABO secret or s and non- seer et or s revealed that the f ucosyl at i on of 



. . . bi nd ef f i ci ent I y to a ni cr obi al adhesi n, 6 but is rror e I i kel y to be t oxi c 
and i muinogeni c than is a carbohydrate horrol ogue. An analogue can be 
designed to fit a particular car bohydr at ebi ndi ng. . . 

...or I ect i n but it is unreasonable to expect the analogue to be considered 
"self" by i rrrrune cell receptors. 
IVbnoval ent vs pol yval ent 

The strength of intercellular adhesions that are mediated by non... 

...other hand, polyvalent compounds are no longer natural human molecules 
and may be toxi c and i muinogeni c. 
Q i gosacchari de del i very 

Short-chain oligosaccharides are typically highly wat er sol ubl e, and 
ext r errel y st abl e to heat and. . . t hat nat ur all y adher e vi a t ype 1 f i rrbr i ae t o 
branched high rrannose chains N- 1 inked to rrerrbrane gl ycopr ot ei ns. 6 
Q obot et r aose was used i n rri ce21 and Gal ( al pha) 1 - 4Ga1 ( bet a) OVe in... 

. . . dose of ent er ot oxi geni c E coli K99. 23 
Human rri I k par adi gm 

The protective effects of non- i rrrrunogl obuli n fractions of human 
rri I k against infections of the gastrointestinal, respiratory, and urinary 
t r act s dur i ng t he. . . 

...to 20 rrg/ kg beyond 10 weeks. 27 Thus, nature bathes the nasopharyngeal 
and gastrointestinal rrucosal surfaces of nursing infants with high 
concentrations of oligosaccharides whose capacity to block adhesion of... 
... by a si ngl e r ecept or horrol ogue can be suf f i ci ent t o t i p t he conpl ex 
rri cr oecol ogi cal balance toward rrucosal clearance in vivo. 

For exarrpl e, an i nf ect i ve dose of a st rai n of S pneurroni ae t hat . . . 

...adaptive molecular fit between a rri cr obi al adhesi n and a carbohydrate 

sequence characteristically displayed by host rrucosal cells. 

Oganisms cleared by this rreans from a rrucosal surface have, in 

ef f ect , si npl y f ai I ed t o f i nd a host . The I i kel i hood of sel ect i ng a. . . 

CI TED REFERENCES: 

... A 15- 16. 3 W I ey DC, Skehel JJ. The st r uct ur e and f unct i on of t he 
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I rrrrun 1995; 63: 757-61. 14 Andersson B, Porras 0, Hanson LA, 

Page 92 



Lager gar d T, Svanbor g- Eden. 



1 0585880VI BRI 0. t xt 



. . . Q ausen H, Hakorror i S- 1 , St arrm V\E. Binding of ur opat hogeni c Escherichia 
col i R45 to gl ycol i pi ds extracted from vaginal epithelial cells is 
dependent on hi sto- blood group secret or status, f Clin Invest... 

... t hat i nhi bi t adhesi on of Escher i chi a col i rredi at ed by K99 f i rrbr i ae: 

treatment of experimental col i baci I I osi s. Infect I rmun 1990; 58: 

98- 106. 24 Coppa GV, Gabr i el I i Q Qorgi P, et al . Pr el i rri nar y st udy. . . 
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TEXT: 

. . . si nee sur vei I I ance began. October, 1992, saw anot her unprecedented 
epi derri ol ogi cal event; a new epi derri c strain of Vibrio cholerae 
errer ged in I ndi a and Bangl adesh. 3 Thi s chol er a t oxi n ( CT) - pr oduci ng st r ai n 
was t he. . . 

...it has si nee been cl assi f i ed as V chol erae 0139 Bengal . 3 The I ack of 
cr oss- i muini t y between the Bengal strain and other 01 cholera strains 
led to rraj or epi derri cs of cholera... 

. . . st ool s are not cul t ured f or V chol erae. 
M crobi ol ogy of V chol erae 

V chol er ae is a nrot i I e, cur ved, gr am- negat i ve baci I I us, first 
descr i bed i n 1 854 in I t al y by Fi I i ppo Paci ni . ' 3 In... 

. . . speci es. 14 a the 139 serogroups, as determned by the composition of 
the major surface antigen of the cell wall (0), only two, 01 and 
0139, have been associated with epi derri cs; these two serogroups produce 
cholera toxin, which is responsible for the fluid secretion, a her 
serogroups have only been associated with sporadic cases and small... 

. . . and Hi koj i ma, based on quant i t at i ve di f f er ences of f act or s A, B, and C 
of t he 0 ant i gen. V chol er ae 01 st r ai ns ar e al so di vi ded i nt o t wo 
biotypes, classical and El Tor. Isolates from the third panderri c 
( 1852-59) to the sixth ( 1899- 1923) were caused by the... 

...01 biotype El Tor, but there is a rait at i on in the genes producing the 0 
antigen. 16 0139 strains can produce a polysaccharide ...introduction 
of V chol erae in non-enderric areas where most of the population is non- 
i rrrrune. 1 8, 1 9 Under these circumstances the attack rates can be as 
hi gh as 1 0% and. . . 

...the epi derri c to an endeni c phase occurs after a large proportion of the 
population is i rrrrune or serri - i rrrrune. Previous irrrrunity 

decreases illness in adults so higher attack rates are seen in children and 
i n worren. . . 
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. . . ar e pr esent , have i ndi cat ed t hat i nf ect i on wi t h cl assi cal or gani sms 
provides more potent and I ong- 1 ast i ng irrrrunity than infection with El 
Tor. In Peru, where outbreaks were caused exclusively by Vcholerae. .. 

...4500 cases in 1996 and this decrease was at least in part due to 
heightened irrrrunity. During the enderri c phase secondary t r ansrri ssi on 
of chol er a occurs, pr i nci pal I y by i nt r af am I i al spr ead of i nf ect i on. . . 

. . . I i vi ng bact er i al f I or a i n est uar i ne ar eas. By cont r ast , V chol er ae 01 is 
very difficult to isolate unless there is cholera i n t he population. 
The per si st ence of V chol er ae wi t hi n t he envi r onrrent ... 

...rise in t he popul at i on of f r eel i vi ng V chol er ae. The per i odi c 

introduction of such infectious envi r onrrent al isolates into the human 

population, through ingestion of undercooked shellfish and seafood, is 

probably responsible for isolated foci of enderri c disease in 

t he US GUI f Coast and Aust r al i a and f or t he cl ust er s st upor ous wi t h sunken 

eyes and cheeks and dry rrucous membranes. Decreased skin turgor 

(skin- pinch sign) is found i n al I such cases. Urine flow... 

. . . st or age cont ai ner s is i rrpor t ant in rrai nt ai ni ng t he wat er suppl y. 
Recent advances i n vacci ne devel oprrent 
Parenteral , whol e- eel I chol era vacci nes have been i n use 

since the late I 9t h century. Controlled trials in the... 

. . . SBL Vacci n AB) , developed in the late 1980s, was also found to be safe 
and i rrmjnogeni c in vol unt eer s. 4' Irrrrunity is conferred 7-10 
days after the second dose. This oral vaccine, given in two... 

...inactivated vaccines i s t he need for tw or three doses, 1-2 weeks 
apar t . I f i rrrruni t y coul d be obt ai ned rror e r api dl y, a vacci ne coul d be 
considered as an option for i rrrruni sat i on i n t he nilitary and/ or for 
travellers and for the control of threatened cholera epi derri cs. . . 

. . . 103- HgR (Crochol Berna; Swi ss Ser urn and Vacci ne Institute, Berne, 

Switzerland). This vaccine confers an i rrrrune response (and 

pr ot ect i on in chal I enged vol unt eer s) wi t hi n 8 days. 4 1 1 i s saf e and 

pr oduces af t er one dose, in t he i nmrunol ogi cal I y nai ve i ndi vi dual , a 

vibriocidal i rrrrune response that approximates natural 

i nf ect i on. 

I n t he vol unt eer chal I enge rrodel , CVD 103- HgR pr oduces hi gher 
pr ot ect i on. . . 0139 arrong al I age gr oups i n ar eas wher e V chol er ae a is 
enderri c indicates that irrrrunity to 01 type is not protective against 
0139.4 Epi derri ol ogi cal and laboratory studies suggest that natural 
irrrrunity to 01 is not protective against 0139,4 and this has been 
conf i r rred i n chal I enge. . . 

...ill ness seen wi t h this new st r ai n and its pot ent i al to cause I ar ge 
epi derri cs arrong non- i rrrrune adults rrean that attenuated Vcholerae 
0139 type vaccines are needed urgently. Such vaccines are... 

. . . i s t hat or al chol er a vacci nes, ki I I ed and I i ve, wi I I become r eadi I y 
avai I abl e f or use i n i rrrruni sat i on pr ogr arrrres i n devel opi ng 
countries, 49 and for travellers, expatriates, and nilitary personnel, a her 
possi bl y i rrport ant . . . 

...3501, APO AA 34030- 3501 (J L Sanchez IvD) ; and Division of Corrrruni cabl e 
Diseases and I rrrrunol ogy, V\al t er Reed Ar rry Institute of Research, 
V\ashington, DC, USA, and US Naval IVedi cal Research Institute... 
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Rapid I rrrrunoassay for the Detection of the Bact er i um Pr oduci ng 
Necrotizing Hepat opancr eat i t i s in Cultured Penaei d Shrirrp 

. . . SUMvARY: that i s t i rre consurri ng, expensive and requiring specialized 
equi prrent . Rapid testing with a I ow cost i rrrrunoassay device would 
enable early detection by farmers at the site of aquaculture by permitting 
monitoring of brood stock as well as cultured shrirrp. This could lead to a 
rror e r api d 

response for controlling the infection by allowing intervention 
before they becorre lethargic and anorexic and less... 

... Tucson, AZ. The rapid assay will be based on a lateral f I ow sandwi ch 
assay using rrerrbrane bound solid phase rronocl onal antibody capture 
and a mobile phase of additional rronocl onal colloidal 
gol d. . . 

... g expression cloning and western blotting and sequence analysis will be 
used to identify the antigens targeted by the available rronocl onal 
ant i bodi es. W wi I I est abl i sh basi c assay condi t i ons and sanpl e pr epar at i on 
rret hods for this functional, i rrrrunochr orrat ogr aphi c , lateral flow 
assay for detection of NHP related bacteria using rronocl onal antibody 
sandwich i rrrrunoassay in corrbi nat i on with fecal or dissected 
hepat opancr eas sanpl es from shrirrp. Tests will be peforrred to... 

...infected and non infected shrirrp as well as sarrpl es with other 

bacterial infections e. g Vibrio sp, Carrpyl obact er sp and 
Spi r opl asrra sp. 1 1 i s al so pi anned to i ni t i at e seal e up of . . . 

... as wel I as t he devel oprrent of recorrbinant protein(s) for use as control 
material in i rrrrunoassay devel oprrent and quality cont r ol . PR 
Necrotizing Hepat opancr eat i t i s Bacterium ( NHPB) in shrirrp feces or 
hepat opancr eas ( HP. . . 
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... the antibodies functioned in ELI SA t o det ect NHPB and hi t different 
epitopes on the target antigen. This was the case and optimal results 
were obtained using 3D6 as the capture antibody... 

. . . Iverrbr anes wer e spr ayed wi t h 3D6 and t he 4A2 ant i body was I abel ed wi t h 
col I oi dal gol d. HP ext r act ed sarrpl es wer e t est ed and wer e posi t i ve at 
a 1 : 320 di I ut i on of HP f r om i nf ect ed. . . 

... pathogen free shrirrp. Further opt i rri zat i on is necessary to increase 
intensity of lines and in sarrpl e extraction methods. Fractionation of 
HP's on per col I was performed to try and further isolate the antibody 
reactive fractions. PCR reactions showed that the bacteria (free and 
vegetative forms) were present and electron 

rricroscopy (EN\ i ndi cat ed t hat t he most r eact i ve f r act i on was enr i ched 
for f I agel I a. These fractions were evaluated in ELI SA, rapid test and 
i rrrrunodot assay. All tests indicated higher activity and greater 
titer in the f I agel la enr i ched f r act i on. I ni t i al I y bot h of t he t wo 
ant i body eel I I i nes needed reel oni ng whi eh was achi eved. . . 

... lines and antibodies were affinity purified and tested i n t he dot blot 
assay wi t h NHPB ant i ge 

DESCRIPTORS: i muinoassay; speed; aquaculture; shrirrps; bacterial 
diseases (animals); hepat opancr eas; necrosis; disease control; disease 
detection; disease diagnosis; penaeus; molecular biology; broodstock; 
intervention; prototypes; vibrio; carrpyl obact er ; spiroplasma; quality 
cont r ol 
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PROSTATE CANCER AND CCNSTI TUTI VE EXPRESSI ON OF I MvUNGSUP 
PRESSI VE CYTCKI NES AND CHEIVDKI NES, Godwi n A. Ananaba* (1), K. Gordon (1), 
G I f ere A. Carrpbel I . . . 

. . . Di sease Cont rol & Prevention, Atlanta, GA 30333. Cyt oki nes and 
chemoki nes and their cognate receptors are essential i muine effector 
molecules that are known to be involved in t unror progression. The specific 
cytokines and chemoki nes in particular are generally 
i rrrrunousuppr essi ve and have been reported to be elevated in a large 
nurrber of advanced turrors and... 

. . . pr ost at e t urror eel I I i nes may expl ai n a possi bl e rrechani sm f or t hem t o 
negatively modulate the i rrrrune response and support their 
rret ast at i c potential. Cytokines and chemoki nes may be used as potential 
di agnost i c bi omar kers. . . 

sexually transmitted disease. Vacci nol ogy strategies are at t errpt i ng 
to produce an effective vaccine that would confer irrrrunity against 
genital chl arrydi al infection. Cur strategy is to develop of a vaccine 
scherre t hat ut i I i zes a commensal bact er i a as a I i ve del i ver y vehi cl e of 
chl arrydi a antigens t o t he immune system Lactobacilli are of 
the normal flora of the human genital and urinary tracts. . . 
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... a vacci ne ut i I i zi ng I act obaci Mi as a I i ve del i ver y vehi cl e wi I I produce 

si gni f i cant quant i t i es of chl arrydi a ant i gen and i nduce nucosal , 

humoral and eel I - rredi at ed i rrrrune responses. In our laboratory, 

a pi asm d construct DNA pGKQVPI harboring the orrpi gene of C. trachomatis 

which encodes the major outer rrerrbrane protein has been achieved. V£ 

developed the recorrbinant pi asm d using pi asm d pGK12 and a rail t i pi e. . . 

...towards other infectious diseases. Supported by NIH grants QVD8247 and 
A141231. 

THE MODULATORY EFFECT CF MJCCSAL ADJUVANTS ONI THE 
EFFI CACY OF A RECOVBI NANT VCG- BASED CHLAM/DI AL VACCI NE, F. 0. Eko ( 1 ) , E. . . 

...tested the hypothesis that co-delivery of an rVCG-based chl arrydi al 

vaccine with the potent rrucosal adjuvant, CTA2B wi I I enhance 

its protective ability. Thus, r VCG vect or - based subuni t vaccines expressing 

t he chl anydi al major outer rrerrbr ane pr ot ei n, IvDvP al one ( r VCG- IVDVP) 

or genet i cal I y fused to CTA2B (r VCG- M3M 3 / CTA2B) wer e const r uct ed. . . 

...evaluated in a mouse model of genital infection. Groups of female 

C57BL/ 6 rri ce wer e i rrraini zed by t he i nt r araiscul ar , i nt r avagi nal 

and transcutaneous routes with the vaccine constructs and humoral and 

eel I - rredi at ed i rrraine responses were evaluated. In addition, the 

protective efficacy of the vaccine constructs against genital challenge 

with... 

...evaluated. Resul t s i ndi cat ed t hat co- expr essi on of chl arrydi al MDVP wi t h 

CTA2B boosted the Chl arrydi a- speci f i c i rrraine responses 

irrespective of the route of i rrraini zat i on and conferred a greater 

degree of protection than the r VCG- IvDvP const r uct . These results indicate 

that incorporation of mucosal adjuvants i n t he rVCG deli very 

pi at for mean enhance the protective immunity of r VCG- based chlamydial 

vacci nes. 

EFFECT CF ESTROGEN CN TGASE1 EXPRESSI ON I N I MvATURE MOUSE VAGI NAL. . . 

...skin devel oprrent , only pr el i rri nary studies have been carried out to 
investigate TGasel expression in hor rrone- r esponse epi t hel i a such as 
vaginal tissue. Recent experirrents in our laboratory have demonstrated that 
TGasel is... 

...sections of vaginal tissue will then be analyzed for the presence of 
TGasel pr ot ei n by i nrrunohi st ocherri st r y ut i I i zi ng a TGasel monocl onal 
antibody. This study may provide valuable insight into the mechani sm by 
which the expression of TQsel is regulated in vaginal epithelium 

PERI PLASM C TARGET I NG OF CHLAMrTJI AL OUTER MEM3RANE PROTEI N PORB 
CN THE RECOVBI NANT VI BRI 0 CHOLERAE GHOSTS CPTI M ZED AIMTI GEN 
EXPRESSI CN AND PROTECTS M CE AGAI NST CHLAM/DI AL I NFECTI CN, Dani el M N. 
Ckenul , E. E. Ekongl , Q. . . 

. . . GA, Q ark Atlanta University, Atlanta, GA, Centers for Disease Control & 

Prevention, Atlanta, GA. The recorrbinant Vibrio Cholerae ghost (rVCG) 

pi at f or m i s a sui t abl e del i ver y vehi cl e f or t ar get i ng chl anydi al 

ant i gens to t he i maine syst em I eadi ng to si gni f i cant pr ot ect i ve 

immunity. V6 hypothesized that the moderate degree of protection 

obt ai ned i n our ear I i er st udy may be due to t he I i rri t ed expr essi on of 

chlamydial proteins i n t he inner membrane of VCG and inadequate 

presentation of the antigens t o t he i rrraine system Since 

peri pi asm c targeting of antigens has been shown to be effective in 

delivering heterologous antigens, we investigated whether the 

expression of chlamydial outer membrane protein, Por B, i n t he 

peri pi asm of VCG woul d lead to a robust antigen expression. Thus, 

Por B was expressed i n t he periplasrric space of VCG usi ng the vector pM^Lp2x 
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...the ma I t ose- bi ndi ng protein. Wfest er n blot analysis showed a high level 
of Por B on r VCG I muini zat i on of nri ce wi t h r VCX3- Por B resul t ed in t he 
induction of a robust protective Th1 and secretory antibody responses 
. Significant levels of CD28, CD40L, CD80 and CD86 were also detected in 
nice i rrrruni zed with r VCG- Por B. I rrrruni zed animals resolved their 
i nf ect i on t wo weeks post - chal I enge. Thus, t ar get i ng Por B t o t he per i pi asrri c 
space of VCG si gni f i cant I y increased its level of expression and the amount 
of antigen presented t o t he i muine system leading to an 
enhanced ant i - chl amydi al vaccine efficacy. 

CHOLESTEROL ACTI VATES THE EXPRESSI CM OF ANDROGEN. . . 

...expression may be of therapeutic importance especially in androgen 
unresponsive prostate cancer. 

ASSOCI ATI ON OF HOST I MVUNOGENETI CS AND SEXUALLY TRANSM TTED 
I NFECTI CNS ON REPRODUCTI VE HEALTH, Jayant i Ivani a- Pr amani k ( 1 ) , ( 3) , Shi I pa 
Ker kar ( 1 . . . 

...India, (3) Ivbrehouse School of IVedi ci ne, Atlanta, GA. Host genetic 
di ver si t y i.e., human I eukocyt e ant i gen ( HLA) pol yrror phi sm i s 
believed to contribute t o t he spectrum of clinical outcorres in different 
i nf ect i ons. . . 

. . . wi t h di f f er ent r epr oduct i ve rrani f est at i ons. 

A SURVEY OF VANCOWCI N RESI STANCE I N ENTEROCOCCUS AND GROUP D 
STREPTOCOCCUS I SOLATES FROM THE LAKE OCONEE WATERSHED, M chael W 
Reeves, Georgia Peri mater College, Lawr encevi I I e, GA 30043. Enterococci 
isolated from surf ace waters are considered an indicator of fecal 
cont am nat i on. Because they may show ant i bi ot i c resistance, they are also a 
public health problem V\fe exam ned isolates of Enterococci and 
related species from the lake Oconee watershed for their frequency i n t he 



...of bi I e- escul i n- azi de agar, and black colonies were selected for further 

study. All these isolates were cat al ase negative, gram positive 

cocci . I sol at es t hat gr ew i n 6. 5% sodi urn chl or i de in t r ypt i c soy 

broth were considered Enterococci. Species were determined by fermentation 

patterns in rranni t ol , arabinose, raffinose, and sorbitol phenol red broths. 

Isolates that did not grow in 6. 5% salt wer e desi gnat ed as 

unidentified Streptococcus group D. . . 

. . . vancorryci n, peni ci I I i n, arrpi ci I I i n, gent arryci n, eryt hrorryci n, 
chl or arrpheni col , and tetracycline was determined by the Kir by- Bauer method. 
Isolates from cow (2), horse (3) and human (3) feces, and an E. 
f aecal i s from Carolina Biological were included for comparison. Twenty 
water and seven ani mal isolates were identified as En- 1 er ococcus and 
were grouped into seven species (faecium, faecal is, durans, raffinosus, 
gallinarum dispar, avi urn) . Eleven water and one animal isolates were 
Streptococcus D. Four of all Enter ococcus and t wo of all Streptococcus 
water i sol at es wer e r esi st ant t o vancorryci n. None of t he cow or horse 
isolates were resistant to vancomycin, but t wo of the three human 
isolates were resistant as was the E. f aecal i s from Carolina 
Biological. Ivbst of the water, ani nral , and control Enter ococcus 
isolates were resistant to gent ani cin (23 of 27), whereas, only three 
of 12 Streptococcus were resistant. One Streptococcus water isolate 
was resistant t o al I seven antibiotics. Two of the human Enter ococcus 
i sol at es showed i nt er medi at e and full r esi st ance t o al I ant i bi ot i cs. 
These results suggest that Enterococci f r om sur f ace. . . 

...and Jonathan K. Stiles 1), ( 1 ) Ivor ehouse School of Ivedi ci ne, Department 
of M cr obi ol ogy, Biochemistry and Immunology, 720 Wfest vi ew Dr i ve SW 
Atlanta, GA 30310, (2) National I nst i t ue of Ival ar i a Research ( I QVR) , 
Jabal pur . . . 

. . . whet her I ept i n si gnal i ng coul d r egul at e mo I ecul es i nvol ved i n 
pr o- angi ogeni c and inflammatory events in E2- r esponsi ve and 
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irresponsive mouse and human BC xenografts in rri ce; 2) det er rri ne if the 
i nhi bi t i on of . . . 

...increases the levels of pr o- angi ogeni c/ i nf I armrat ory factors that 
positively affect the growth of estradiol responsive and non- 
responsive rrarrrrary tumors. Methods: mouse 4T1 and human M3F- 7( ER+) 
and MDA- IVB231 ( ER- ) eel I s. . . 

... of VEGF, VEGFR2 and I L- 1 R 1 1 wer e det er rri ned in MT Lysat es by West er n 
blot. I muinohi st ocheni cal analyses of angiogenic relate 
antigens: PEGAM or CD31 and CD68 in MTwere carried out. Results: 
Lept i n si gnal i ng had a. . . 

...intake between treatments was found. Conclusions: These results suggest 
t hat I ept i n si gnal i ng ei t her i n MT r esponsi ve or non- r esponsi ve 
to E2 i rrpact on angi ogenesi s/ i nf I armrat or y- r el at ed molecules which in turn 
posi t i vel y cont r i but e to t he. . . 

...Atlanta, GA 3031 0 and ( 3) Q ar k At I anda Uni v, Atlanta, GA 30312. Uptake 

of ant i body- bound antigens by Fc receptor ( FcR) - bear i ng antigen 

presenting cells (e.g., dendritic cells, DC) is effective for including a 

robust i rmxine response against Chi arrydi a. However, FcR- based 

vaccine delivery using intact ant i body- ant i gen i rmrune complexes 

could have pathologic effects in clinical application in humans. tested 

t he hypot hesi s t hat . . . 

...of Fc of I gG and select chlamydial proteins (rFc-CVPs) will target DCs 

at these rrucosal sites for induction of protective inminity 

against genital Chlamydia infection. Fc- fusion protein of chlamydial IvCVP 

( Fc- IVDvP) was generated and used in DC bi ndi ng studies in vitro, as wel I as 

i rrrrunogeni ci t y and pr ot ect i on st udi es in vi vo f ol I owi ng 

i rrrruni zat i ons. Resul t s r eveal ed t hat Fc- IvDVP was i nt er nal i zed r api dl y 

(within rri nut es) into pulsed wild- type DC... 

. . . I nt r anasal or i nt r avagi nal adrri ni st r at i on of Fc- IVDVP f usi on pr ot ei ns 
i nduced a si gni f i cant I y hi gher I evel of rrucosal and syst erri c Th1 
response against C. trachomatis serovar D and IVbPn ( P> 0.002). These 
results would suggest that these fusion proteins are capable of inducing 
I ong- 1 er m pr ot ect i ve i rrrruni ty against C. trachomatis. 

Dl FFERENTI AL EXPRESSI CN OF KERATI NCCYTE TRANSGLUTAM NASE ( TGASE1 ) 
PROTEI N I N RAT REPRODUCTI VE Tl SSUE I N RESPONSE TO ESTROGEN 
Hillary M Jarrett * and WT. Schroeder, Wfesl eyan College, Macon, GA 31210. 
Ker at i nocyt e. . . 

...epiderms, little is known about its expression pattern in other 
differentiating epi t hel i a i ncl udi ng the hor rrone- r esponsi ve tissues 
uterus and vagina. Preli rri nary studies in our laboratory have demonstrated 
t hat i n r at s, TGase 1 rrRNA expr essi on i s i nduced i n vagi - nal , but not 
uterine epi t hel i a in response to estrogen. The current project will 
examine the expression of TGasel protein in rat uterus... 

...1, 3, 6, 12 and 18 hours after adrri ni st r at i on of exogenous estrogen in 
ovar i ect orri zed rats. I rrrruno- hi st ocheni cal analysis will be performed 
ut i I i zi ng a mouse ant i - human rronocl onal ant i - TGasel ant i body t hat . . . 

. . . onl y ai d in t he el uci dat i on of t he rrol ecul ar rrechani srrs i nvol ved i n t he 
differentiation of est r ogen- r esponsi ve epi t hel i a, but night also 
provide evidence for the function of this novel protein in these... 

...complications. Dr ugs used t o t r eat HAT are toxic, and parasite 
resistance is common due to antigenic variation and an irrpervious 
rrerrbrane. Effective drugs and vaccines that target cation homeostasis 
in par asi t es by i rrpedi ng pr ol i f er at i on and devel opirent . . . 
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...to assess the expression and localization of the ( ( Ca. sup. 2+) ) channel 
i n t he vulnerable flagellar pocket of parasites. The results 
indicated that TBCC1 is highly i rrrrunogeni c and f or rred the basis of 
our hypothesis that vaccinating against TBGC1 will target ( Ca. sup. .. 

. . . chal I enged wi t h T. br ucei t o assess par asi t enri a and sur vi val . TBCC1 - KLH 
induced a pr o- i nf I arrrrat or y response conrrron to that observed during 
HAT. This rapid identification and characterization of antigenic 
targets in trypanosomes may be a novel approach to assessing drug targets 
i n T. br ucei . . . 

...W hypothesize that estrogen promotes Chi arrydi a infection and its 
corrpl i cat i ons by altering the expression of i nmine modulating 
cytokines and the production of arachidonic acid rret abol i t es. In this study 
we used epi t hel i al eel I s i nvi t r o t o i nvest i gat e t he ef f ect s of est r ogen on 
cytokine expression, pr ost agl adi ns production and other i rmune 
regulators during Chi arrydi a infection. The results showed reduced 
expression of I L- 1 , I FN- gamma, TNF. . . 

...plays an integral role in several aspects of cell function including 

cell cycle regulation, cell motility, and especially regulation of 

t he cyt oskel et on. The expr essi on of FihoA i s ubi qui t ous, but i t s r egul at i on 



. . . sect i ons of t he vagi na wi I I be obt ai ned. The expr essi on of RhoA wi I I be 
determined through i rrmunohi st ochem st ry and the slides will be 
analyzed using a Zeiss Axi opl an II research microscope. 
EFFECT OF. . . 

...skin development, only prelim nary studies have been carried out to 
investigate TGasel expression in hor mone- r esponse epi t hel i a such as 
vaginal tissue. Recent experiments in our laboratory have demonstrated that 
TGasel is... 

...sections of vaginal tissue will then be analyzed for the presence of 

TGasel pr ot ei n by i rrmunohi st ochem st ry ut i I i zi ng a TGasel rronocl onal 

ant i body. Thi s st udy may pr ovi de val uabl e i nsi ght i nt o t he mechani sm by. . . 

...potential carrier and t ar get i ng vehi cl es f or chl arrydi al DNA vacci nes. 
PI asrri d pVEN- 3 encoding rraj or outer membrane polymorphic proteins 
( OVPs) and Fl aB f r om Vi br i o vul ni f i cus was const r uct ed by 
sequentially inserting chl arrydi al PrrpD and orrpl sequences as well as the 
Fl aB. . . 
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t he pat i ent wi t h diarrhea is rote: fluids until the patient is 
rehydrated, possibly an ant i - mot i I i t y agent, and patience. Generally 
t he pat i ent f eel s bet t er and i s di schar ged a f ew hour s I at er . . . 
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...There ar e 4 major types of diarrhea based on pathophysiology: secretory, 
i nf I arrrrat ory, osmotic, and abnormal motility. Ivbst acute infections 
fall under the inflammatory or secretory rrechani srrs. (See Table 1.) 
Tabl e 1 . . . 

...is comronl y referred to as dysentery, which classically manifests as 
loose stools with blood and rrucous. Fecal leukocytes and erythrocytes 
are often present and can be detected for diagnostic purposes. 
In... 

...degree but the stools are mostly non- bloody and do not contain large 
amounts of mucous. Electrolyte disturbances may be severe resulting 
in weakness, paresthesias, cardiac conduction abnormalities, and even 
cardi ovascul ar . . . 

. . . among ot hers. 

A thorough history of stool patterns including frequency, 

consistency, presence of blood or rrucous, or foul odor are irrportant. 

Pat i ent s wi t h i nf ect i ous di ar r hea may have a var i et y of ot her . . . 

...physical exam nat i on involved i n t he assessment of volume status are 
jugular venous pressure, skin turgor, rmcosal membranes, and 
capi I I ar y r ef i I I . A car ef ul abdorri nal exam i s cr uci al to det ect t he 
pr esence of . . . 

. . . i nvasi veness of i nf ect i on. Al t hough t he degr ee of el evat i on may not hel p 
reveal whi ch or gani sm i s r esponsi bl e f or infection, it may suggest a 
more invasive illness. The band count has traditionally been... 
...patient with significant abdorri nal pain, possible acute flare of 
i nf I arrrrat ory bowel disease, recent antibiotic usage, i rrrrunosuppr essed 
patients, errpl oyees in the food handling industry, day care workers, travel 
t o an enderri c ar ea. . . 

...the testing your laboratory routinely performs. Specific requests may 

need to be made if Yersinia, Vibrio, or E. col i strains are 

suspected. It i s opt i rral practice to indicate sought-after pathogens... 

...6. Hi gh Ri sk Patients * El der I y 

* Neonat es 

* Pat i ent s wi t h di abet es 

* Pat i ent s wi t h I i ver ci r r hosi s 
*HI V pat i ents 

* I mrrunocompr oni sed patients (chemotherapy, transplants, 

1 rrrrunot her apy) 

'Connective tissue disease 

* Cancer pat i ent s 

* Patients with cardiac valvular disease 

* Patients with vascular grafts 

* Pat i ent s. . . 

... whi ch has been associ at ed wi t h a r i si ng i nci dence of ant i bi ot i c 
resistance to Carrpyl obact er that is isolated from a large percentage 
of chickens and beef. 17 The highest rates of antibiotic resistance... 

... Carrpyl obact er resistance to qui nol ones (as high as 85% in Thailand, 
travelers to this country may respond better to rracrolides. 
Azi t hr orryci n can be dosed in a 3-day course or si ngl e- dose. . . 

...uremic syndrorre ( E. col i 0157: H7) have all been observed in the setting 

of ant i - rrot i I i t y usage. Ful rri nant amoebic colitis has even been 

observed with loperarride usage. 24 Ant i - di ar r heal drugs can be divided into 

2 rraj or gr oups: ant i - rrot i I i t y agent s and bul k f or rri ng/ 1 oxi n bi nder s. 
Cpi urn pr oduct s and loperamide (Imodium) impair peristalsis, thus very 
effectively reducing the nurrber of stools. In patients with toxic and/ or 

Page 103 



1 0585880VI BRI 0. t xt 
invasive infections, ant i - mot i I i t y agents may increase the risk of 
worsening infection, toxic megacolon, and sepsis. These drugs are... 

...social support, rrent al i rrpai r rrent , and t hose f ai I i ng out pat i ent therapy. 
Also, patients demonstrating syst erri c toxicity or i rmunosuppr essi on 
due to chemotherapy, autoimuine disease, or organ transplants should be 
considered for adrri ssi on to the... 

...when traveling such as those on acid reduction therapy (proton purrp 
inhibitors, H2 blockers), and i rrrrunosuppr essed patients. In contrast 
t o devel oped count r i es wher e vi r al ill ness pr edorri nat es, t r avel er ' s 
di ar r hea obt ai ned in... 

. . . corrrron pathogens close behind such as: Campylobacter, Shigella, other E. 
coli species, Salmonella, Aerorranas, and Vibrio. Parasitic infections 
are not uncommon and i ncl ude Q ardi a I arrbl i a, Ent amoeba hi st ol yt i ca, 
Cyclospora, and Cr ypt ospor i di urn Ent er opat hogeni c. . . 

...and Prevention (CDC) does not recommend prophylactic antibiotics. 
Despite this, it may be considered for i rmunosuppr essed patients or 
other high-risk patients traveling to high-risk destinations. (See Table 
11.) If... 

...provide reliable travelers with means for empiric sel f - 1 r eat rrent , which 
can significantly reduce rror bi di t y. 31 

I muinosuppr essed Patients. Crgan Transplants. I n t he United 
States there are up to 27,000 organs transplanted... 

. . . can r esul t i n si gni f i cant rror bi di t y and rrort al i t y. 37 The di f f er ent i al 
diagnosis includes infection, iredi cat i on effect ( i rmunosuppr essi ve 
agents, antibiotics, laxatives), and t he sur gi cal pr ocedur e i t sel f . Bone 
mar r ow t r anspl ant patients may develop graft very difficult to eradicate 
and may require reduction of i rmunosuppr essi on. The nematode 
St r ongyl oi des stercoral is has been shown to re- activate in the 
post - 1 r anspl ant pat i ent . . . 

...months if the transplanted organ takes well, normal cormuni t y- acqui r ed 
organisms pr edorri nat e. Bacteria most corrmonl y isolated from 
transplant patients with diarrhea include: O ost r i di urn di f f i ci I e, Yersinia 
ent er ocol i t i ca, Carrpyl obact er jejuni, Salmonella, and Listeria... 

. . . ar e agai n f ound in high i nci dence dur i ng t i rres of r ej ect i on and ot her 
periods of aggressive i rmunosuppr essi on. CM/ infection i s t he most 
corrmon viral infection causing clinical symptoms after transplantation. The 
OW. . . 

...Intestinal transplants are associated with the highest risk of latent 
virus reactivation, a her viruses corrrrDnl y isolated from stool of 
post - 1 r anspl ant patients include adenovirus, cal ici virus, and herpes 
vi r us. 39 

Tr anspl ant pat i ent s. . . 
...that the emergency physician cormuni cat e directly with the transplant 
service that manages the patient. Ant i - mot i I i t y agents should be used 
with great caution and are best avoided. 

HI V I nf ect ed and Al DS. . . 

... as wel I . 

The clinical picture varies depending on many factors such as sexual 
habi t s and i rmune st at us. Pat i ent s who ar e HI V posi t i ve but who have 
I ow vi ral I oads and hi gher CD4. . . 

...the sarre cormuni t y- acqui r ed infections as the rest of the population. 
However , once t he eel I ul ar i rmuni ty drops ( CD4 < 100) , a nurrber of 
opportunistic pathogens enter the differential diagnosis. Cppor t uni st i c 
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pat hogens such. . . 

...infect normal hosts but usually cause sel f - 1 i rri t ed disease. In 
HIV-infected patients with lower irmunity, the infection persists and 
becomes a chr oni c debi I i t at i ng ill ness. 
I n sorre cases the et i ol ogy of . . . 

...and mid disease, many will have conditions that warrant use of errpi r i c 
ant i bi ot i cs and ant i - rrat i I i t y agent s. Judi ci ous use of ant i bi ot i cs 
I i m t s t he spr ead of r esi st ant bact er i a and has been shown. . . 

...the ED can be managed and sent home; however, a low threshold for 
adrri ssi on of i rmunosuppr essed patients is important. 
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providing basic nutritional value. They cooperatively maintain a 
delicate balance between the gastrointestinal tract and i rrrrune 
system Wien this balance is disrupted, disease and i nf I arrmat i on result. 
I nf I arrmat i on and over st i mil at i on of the i rrrrune syst em by pathogenic 
bacteria are corrpet i t i vel y inhibited by mucosal adherence of normal 
beneficial microflora. A heal t hy gast r oi nt est i nal tract wi t h adequat e mucus 
production and appropriate... 
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. . . i nf ant di ar r hea. ( 2) 

Interest continues today as recent technological advances have 
enabled rri cr oor gani sirs to be isolated and colonized to deter nine 
their specific therapeutic properties. (3,4) Studies show t hese rri cr of I or a 
ar e. . . 

. . . 15) 

In 1994, the W)r I d Health Organization deerred probiotics to be the 
next - most irrportant i nrrune defense syst em when conrronl y prescribed 
antibiotics are rendered useless by antibiotic resistance. (5) The use... 

...used by health care practitioners i n t he not - 1 oo- di st ant future. 
Col oni zat i on 

The protective and i nrrune barrier of the human gastrointestinal 
(Gl) tract is diverse. It includes the epithelial layer, the rrucous 
layer, the irechani cs of peristalsis and desquamation, and actions of 
secretory I gA, all of which... 

...The upper Gl tract has relatively fewer bacteria secondary to saliva 
production and increased intestinal motility, which effectively move 
bacteria along the intestine and prevent large nurrbers from adhering to 
mucosal surfaces. In addition, gastric acid suppresses growth i n t he 
stomach. The relatively sparse flora of... 
. . . benef i ci al char act er i st i cs. 

Overgrowth of one bacterial species or i rrbal ances in rri cr of I or a 
resulting from a disturbed rrucosal layer can alter digestive 
function, intestinal products, and/ or i rrrrunol ogi cal function. (16) In 
addi t i on, a def ect i ve epi t hel i al I ayer can al I ow bact er i a to gai n ent r y 
into the human host. This breach can arouse an i nf I arrmat or y response 
i n t he host that has the potential to further alter normal function. 

Funct i on of t he. . . 

. . . f oods. 

Probiotics modulate not only the endogenous flora of t he Gl tract, 
but also the i nrrune system (10,15,16,21) Lactobacilli augment both 
cellular and hurroral irrrrunity. (22) Lactic aci d- pr oduci ng bacteria 
sti rail ate various aspects of the i rmrune system including phagocytic 
function of macrophages, natural killer cells, monocytes, and neutrophils. 

Fol I owi ng a r ot avi r us vacci nat i on, Lact obaci I I us GG i nduce 
I gM- seer et i ng cells and irrprove I gA ser oconver si on, which enhances 
i nrrunogl obul i n response to vaccines. (16) In addition, I gA 
r esponse to r ot avi r us is enhanced by adrri ni st r at i on of Lact obaci I I us 
GG (17) These reports conf i r m t he positive effects of probiotics on innate 
and acquired i nrrune enhancerrent , most likely resulting from an 
ability to bind to gut epithelium After binding, antibody... 
...been terrred bact er i al - epi t hel i al cross-talk. (16) In another study, 
Lactobacillus GG enhanced the antibody response in adults receiving a 
typhoid vaccination. (22) 

Another exarrpl e of a pr obi otic enhancing the i rmrune 
response can be seen i n t he activation of the reticuloendothelial 
syst em and corrpl eirent cascade by Sacchar orryces boulardii. (17) Clearly, 
i nt er act i on of comrensal gastrointestinal f I or a wi t h t he gut - associ at ed 
i nrrune syst em i s an irrportant key in maintaining normal i nrrune 
f unct i on. 

The Ef f ect of Pr obi ot i cs on Pat hogeni c Bact er i a 
Probiotics reduce pi asrra levels of bacterial endotoxin... 

...of bacteria may occur as a result of the ability of probiotics to 
tighten the nxicosal barrier. (16) Although very little is known about 
speci f i c rrol ecul ar irechani sirs by whi ch i ndi genous f I or a. . . 

...by fecal tumor necrosis fact or -alpha is decreased by Lactobacillus GG 
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Lactobacillus 03 al so increases rrucosal regeneration and reduces 
fecal urease production, a correlate of i nf I arrrrat i on associated with 
chr oni c ar t hr i t i s. (17... 

. . . and col oni zi ng gut rrucosa. Probi ot i cs di sal I ow col oni zat i on by 
di sease- pr ovoki ng bacteria through corrpet i t i on for nutrients, i rrmine 
syst em up- r egul at i on, production of antitoxins, (24) and up- r egul at i on of 
intestinal rruci n genes. (14) Increased rrucous production prevents 
adherence and colonization by corrpet i ng nricroflora, thereby preventing 
i rrbal ances. 

Pr obi ot i cs I ower col on I urri nal . . . 

. . . corrpet i t i vel y inhibits col oni zat i on of t he rrucosa by pat hogeni c bact er i a 
and r educes over - st i mil at i on of t he i muine syst em A heal t hy col on 
with adequate rrucus production and appropriate bacterial colonization 
prevents the adherence... 

. . . i ncl udi ng t he j oi nt s, I ungs, and ski n. I ndi r ect ef f ect s most I i kel y 
result from an impact on irrrrunity, via changes in i nf I arrrrat or y 
mediators such as cytokines. Modulation of i nf I arrrrat or y responses may 
be r el at ed to r egul at i ng or rrodul at i ng t he i rrrrune syst em bot h I ocal I y 
i n t he Gl tract and systenically. 

It is specul at ed t hat i nf I arrrrat i on associ at ed. . . 

. . . r andonl y al I ocat ed t o r ecei ve Lact obaci I I us GG or bovi ne col ost r urn f or a 
two-week period. (26) I rrrrunol ogi cal and noni nrninol ogi cal gut defenses 
were investigated in blood and feces. The authors concluded that gut... 
. . . di st ur bed i n chr oni c j uveni I e art hr i t i s and suggest ed or al I y 
adrri ni st er ed Lact obaci I I us GG has pot ent i al tor ei nf or ce rrucosal 
barrier mechanisms in this disorder. Wien inflamed, the gastrointestinal 
tract becorres perrreable and serves as... 

. . . Gl tract and ext r a- i nf I arrrrat or y disorders such as arthritis. Modulation 
or down- r egul at i on of the i muine syst em and subsequent reduction in 
Gl per rreabi I i t y can result f r om consurri ng probi otics. (16,17) 
Al I er gi es. . . 

...colonize the sterile Gl tract may establish a permanent niche and have 
lasting i rrpact on i muine regulation and subsequent development of 
atopic disorders. In infants with already established eczema, significant 
i rrpr overrent s. . . 

. . . t r eat i ng f ood al I er gy. ( 15) 

Associated studies have confirmed the positive effect probi otics have 
on the i rrrrune system both in ani rral and human trials. (28-30) In 
ni I dl y hypersensitive patients, probi otics down- r egul at ed a ni Ik- induced 
i nf I arrrrat or y response. (28) This was found to be secondary to 
prevention of increased receptor expression in monocytes... 
...cytokines, such as i nt er I euki n- 1 0, in atopic children. (30) This is seen 
both as an i rrrrunost i mil at ory effect in healthy subjects and as a 
down- r egul at i on effect of i rrminoi nf I arrrrat ory responses in 
hypersensi t i ve pat i ent s. 

Sinilarly, in ani nal models, it has been demonstrated that probi otics 
reinforce rrucosal degradation of antigens by enhancing 
breakdown of macr omol ecul es. (29) 

HI V/ Corrpr oni sed Irrrrunity 

Further evidence of a positive effect of probi otics on the 
i rrrrune syst em can be seen i n a st udy exarri ni ng Lact obaci I I us 
pi ant ar urn 299v supplementation in children congeni t al I y. . . 

...in height and weight in follow-up visits. The authors noted a marked 
augmentation in i rrrrune response demonstrated by a change from 
complete anergy to normal i rrrrune response in one patient. These 
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data suggest L. pi ant ar urn 299v can be given safely to 
i muinoconpr onri sed hosts, may indeed have a positive effect on 
i rrrrune response, and has the potential to improve growth and 
devel oprrent . 

Further confirmation of enhanced inmmnity and increased 
resistance to infection has been demonstrated in both animals and humans. 
I n t he i rrrrunodef i ci ent eut hyrri c mouse model, Lactobacillus sp. and 
Bifidobacteria decreased di sserri nat ed syst em c Candida albicans. (32) In 
addi t i on. . . 

...respiratory disease is related to up- r egul at i on of mucin cells along 
with the enhanced antibody response. Expanding the use of probiotics 
in i muine- corrpr onri sed patients appears prom sing. 
Hyper I i pi derri a 

Another unexpected benefit of probiotics is serum lipid reduction. 
Sever al . . . 

...to benef it vi r al di ar r hea, possi bl y by i ncr easi ng seer et or y I gA and 
decreasing viral shedding, suggesting an i rmrunol ogi cal mechanism 
Although numerous strains of probiotics, doses, and different populations 
i n t hese st udi es make gener al i zat i ons. . . 

. . . ef f ect s of pr obi ot i cs i n t he Gl t r act ar e wel I document ed and i ncl ude 

up- r egul at i on of i rrrrunogl obul i ns such as I gA, down- r egul at i on of 

i nf I arrmat ory cytokines, and enhancement of gut barrier function. Exciting 



. . . i ndi r ect , syst em c ef f ect s of pr obi ot i cs f or a wi del y di ver gent set of 
disorders, including atopic disease, i muine compromise, and vaginal 
i nf ect i ons. 

Table 1a. Activity of Specific Probiotics 



M cr of I or a 

Bact er oi des. . . 

. . gast r oent er i t i s 

Escher i chi a f aeci urn 
SF 68 



Escher i chi a col i 
nonpat hogeni c st r ai n 



d. (14,40,56) 



Lact obaci I I us 
■ (51) 



Lact obaci I I us 
r eut er i 



Associ at ed Act i ons 



Ref er ence 



b. No benef it i n di ar r hea 
due to Vibrio cholerae and 
Escher i chi a col i 

As effective as rresal am ne (6) 
in mai nt ai ni ng . . . of non- 
pat hogeni c bact er i a to 
el i ni nat e pat hogens and as 
an adj unct to ant i bi ot i cs 
d. Improved rrucosal i muine 

function, rruci n secretion, 
and prevention of disease 

a. Si gni f i cant deer ease. . . 



and pai n in i r r i t abl e bowel 
syndroms in controlled trial 
e. Positive effect on irmrunity 



b. (2,55) 



in HI V+ chi I dr en 



a. Shortened the duration of 
acut e. . . 



(24) 
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aci d- i nduced col i t i s in r at s 

d. Shortened acute diarrhea d. (37) 

Enhanced cellular i rrrruni t y in (58) 
healthy adults in controlled trial 

Suppressed and eradicated (25) 



Cr ohn' s di sease 

j . I ncr eased I gA ant i - 1 oxi n A j . (59) 

responses in pretreated nice 

Enhanced digestion of sucrose (24) 
I oad was shown. . . 
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Characterization of f I agel I a produced by clinical strains of 
st enot r ophorronas rral t ophi I i a. 

TEXT: 

...The adhesive surface factors involved in adherence of these 
bacteria are largely unknown, and their f I agel I a have not yet been 
char act er i zed bi ocherri cal I y and ant i geni cal I y. V\fe pur i f i ed and 
char act er i zed t he f I agel I a pr oduced by S. rral t ophi Ma cl i ni cal 
st r ai ns. The f I agel I a f i I arrent s ar e corrposed of a 38- kDa subuni t , 
S( M sub. Fl i C) , and analysis of its N- 1 er rri nal am no acid sequence showed 
considerable sequence identity t o t he f I agel I i ns of Serratia 
mar cescens ( 78. 6% , Escher i chi a col i , Pr ot eus rri r abi I i s, Shi gel I a sonnei 
(71.4°/Q, and Pseudornonas aeruginosa (57.2%. Ul t r ast r uct ur al analysis by 
scanning electron nicroscopy of bacteria adhering to plastic showed 
f I agel I al i ke structures within the bacterial clusters, suggesting 
that f I agel I a are produced as the bacteria spread on the abiotic 
surf ace. 

mast oi di t i s, rreningitis, post - oper at i ve wounds, abscesses, urinary 
tract infections, and pneurroni a (6,9-11). The isolation rates of S. 
rral t ophi I i a f r om t he r espi r at or y t r act s of pat i ent s wi t h cyst i c f i br osi s 
and f r om . . 

. . . rredi cal i rrpl ant s and cat het er s suggest s t he devel oprrent of a bi of i I m 

that protects bacteria from natural i rrrrune defenses or from the 

action of ant i rri cr obi al corrpounds. Bi of i I ms are made up of a corrrruni t y. . . 

...pathogenesis of S. rral t ophi I i a- - associ at ed infections (5,17). 

Wii I e for sorre bact er i a t he expr essi on of f I agel I a does not 
clearly relate to pathogenesis, for a variety of bacterial pathogens, such 
as Proteus rri r abi lis, Sal rronel I a ent erica, and Yersinia ent er ocol i t i ca, the 
participation of f I agel I a in adherence and invasion has been 
documented (18-20). In addition, the role of f I agel I a i n t he 
formation and devel oprrent of bi of i I m has recently been investigated in 
Pseudorronas, Escherichia col i , and Vibrio cholerae (21-24). Jucker et 
al . reported that nonspecific adhesion and bi of i I m f or mat i on by S. . . 

. . . bi of i I m f or mat i on by S. rral t ophi I i a has been document ed, no sur f ace 
rrol ecul e or st r uct ur e such as f I agel I a or f i rrbr i al adhesi ns 
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i up I i cat ed i n adher ence to pi ast i c or eukar yot i c eel I s has yet been 
char act er i zed. . . 

...detail (4,23,25). To characterize the surface appendages produced by S. 
rral t ophi Ma, we pur i f i ed f I agel I a f r om a cl i ni cal i sol at e and 
used speci f i c ant i - f I agel la ant i bodi es t o t est f or t he pr esence of 
these structures in a collection of clinical isolates. In addition, 
we studied the kinetics of adhesion and performed ul t r ast r uct ur al studies 
by scanning electron rricroscopy of bacteria adhering to plastic. These 
studies showed structures reserrbling f I agel I a, suggesting that these 
structures may be irrportant for the adherence phenomenon. 
IVaterials and IVet hods 
Bacterial Strains and Q- owt h Conditions 
W i ncl uded in this st udy 46 cl i ni cal i sol at es of S. 
rral t ophi Ma obt ai ned f r om pat i ent s adrri 1 1 ed t o f our i nst i t ut i ons i n t he 
Ci t y of Si I o. . . 

. . . Labor at or i o Fleury, and Hospital Uni ver si t ar i o ( Uni ver si dade de Sao 
Paulo). Mast of these clinical strains were isolated f r om r espi r at or y 
tract secretions obtained f r om i nt ubat ed patients with pneumonia; in most 
cases, S. rral t ophi Ma... 

. . . rral t ophi I i a ATCC 13637 is a r ef erence st rai n al so used i n our st udi es. 

For expression of f I agel I a, bact er i a wer e gr own on t r ypt i case soy 

agar suppl errant ed with 5% def i br i nat ed sheep blood (Cxoid, Basingstoke... 

. . . degr ees) C f or 48 h. 

Tr ansrri ssi on and Scanning Electron Mcroscopy 

\Ae analyzed the presence of f I agel I a by negative staining and 

t r ansrri ssi on el ect r on ni cr oscopy. Bact er i a wer e negat i vel y st ai ned f or 2 

ni n wi t h. . . 

...27). The speci trans were examined in a hi gh- r esol ut i on Hitachi (Tokyo, 
Japan) scanning electron microscope. 
I sol at i on of Fl agel I a 

For purification of f I agel I a, clinical isolate S. 
malt ophi Ma SMDP92 was grown on 100 blood agar plates and harvested in 100 
mL of 1 0 rrM phosphat e- buf f er ed sal i ne ( PBS) , pH 7. 4. The f I agel I a 
were detached from the bacterial cells by vigorous shaking, and the 
supernatant containing the sheared f I agel I a was separated by 
cent r i f ugat i on at 8, 000 x g f or 30 r ai n ( 26) . The f I agel I a wer e 
separated from outer membrane proteins and other contaminants by 
pr eci pi t at i on wi t h 60% sat ur at i on of arrmoni urn sul f at e f or 1 8 h at 
4( degr ees) C. After cent r i f ugat i on at 12,000 x g f or 30 ni n, the 
f I agel I a wer e r esuspended i n PBS, and i nsol ubl e cont ani nant s wer e 
r erroved by a si ni I ar cent r i f ugat i on st ep. The. . . 

. . . N-Terni nal Ani no Aci d Sequence Anal ysi s 

For SDS- PAGE and \test er n blot, whole bacterial cell extracts or 
f I agel I a extracts were denatured and separated in 14% 

pol yacryl ani de gels and transferred onto pol yvi nyli dene di fluoride ( PVDF) 
membranes (M Mi pore Corp., Bedford, IVA) (27). The blot was reacted with 
ant i - f I agel la ant i bodi es and secondar y ant i - r abbi t 
i rrmunogl obul i n ( I g) G conj ugat ed t o hor ser adi sh per oxi dase ( Si grra 
Cheni cal Co., St. Louis, IVD) . The reaction was... 

. . . hydr ogen per oxi de ( Si grra) . A 38- kDa pr ot ei n band of i nt er est was exci sed 
from the PVDF membrane and subjected to N-terrrinal am no acid 
sequence analysis at the I nst i t ut o de Qui rri ca, Uni ver si dade de Silo Paulo. 
Sequence anal ysi s and homol ogy st udi es wi t h publ i shed f I agel I i n 
sequences were performed by using the EM3L/ Gen- Bank (BLAST of National 
Center for Biotechnology Information, Bet hesda, IVD) software. 
Ant i - Fl agel la Ant i bodi es 
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Ant i bodi es agai nst S. ma I t ophi I i a f I agel la wer e r ai sed by 
i rrrruni zat i on of New Zeal and r abbi t s wi t h t he f I agel I i n pr ot ei n 
(38-kDa band) excised f r om Coomassi e- bl ue stained gels. The bands were 
dried and homogenized in complete Freund's adjuvant for the first 
dose and in i ncorrpl et e adjuvant for the subsequent three weekly 
doses. Blood was collected at each i rmruni zat i on, and the presence of 
antibodies was monitored by Vaster n blot. Antibodies against f I agel I a 
obt ai ned f r om E. col i E2348/ 69 ( 0127: H6) , Shi gel I a f I exner i , and S. sonnei 
wer e avai I abl e. . . 

...violet staining by reading optical density at 620 nm(22). 
Resul t s 

Characteristics of S. malt ophi Ma Fl agel I a 

Growth of the bacteria in blood agar plates at 37( degr ees) C r esul t ed 
in a condition favorable for f I agel I a expression. Analysis by 
electron rricroscopy demonstrated that while some organisms had only one 
polar f I agel I urn others had several flagellar structures 
( Fi gur e 1 ) . The f I agel I a f i I arrent s, -45 nm i n wi dt h and >1 5 ( rri cr o) m 
I ong, ar e i ndi st i ngui shabl e f r om ot her uhsheat hed f I agel I a such as 
those produced by E. col i or Salmonella (30,31). After purification of 
f I agel I a by repeated arrmoni urn sul f at e precipitations, a peptide band 
that rri grated with an apparent mass of... 

. . . PAGE Coomasi e bl ue- st ai ned gel s ( Fi gur e 2A) . Ant i bodi es obt ai ned agai nst 
t he exci sed 38- kDa put at i ve f I agel I i n r eact ed wi t h this pol ypept i de 
i n i muinobl ot s ( Fi gur e 2B) . The f I agel I a pr epar at i on was rich 
i n f I agel I ar f i I arrent s as det er rri ned by negat i ve st ai ni ng and 
electron rricroscopy (Figure 2C) . 
( FI GURE 1 , 2A- 2C CM TTED) 

Sequence and Antigenic Relatedness of S. malt ophi Ma 
FI agel I i n t o Ct her FI agel I i ns 

These results suggested that the 38 kDa is the major structural 
component ( FI i C) of t he f I agel I a f i I arrent . Thus, t hi s pol ypept i de was 
subjected to N- terminal am no acid sequence analysis, which showed that the 
38-kDa protein is in fact the f I agel I i n structural protein, which is 
hi ghl y horrol ogous t o ot her bact er i al f I agel li ns. The S. rral t ophi I i a 
FI i C pr ot ei n, S( M sub. FI i C) , showed consi der abl e i dent i t y i n i t s f i r st 14 
arri no aci d r esi dues to t he f I agel I i ns of E. col i , P rri r abi I i s, and 
Shi gel I a sonnei ( 71 . 4°^ , and 78. 6% i dent i t y to t he f I agel I i n of 
Ser r at i a mar cescens. The f I agel I a pr oduced by P aer ugi nosa showed t he 
lowest level of identity (57.2°^ with S( M . . 

...interested in deter nining if S( M sub. Fli C) shared any corrmon epitopes 

with the other f I agel I ins. This antigenic cr oss- r eact i vi t y was 

i nvest i gat ed by usi ng sever al ant i ser a agai nst f I agel I i ns of E. col i , 

Shigella, P. aeruginoJa, and P. rrirabilis. Among these, only antibodies 

agai nst f I agel I a of P. rri r abi I i s and ant i - FI aA and ant i - FI aB of P. 

aeruginosa reacted in irrrrunoblots with the s. mal t ophi I i a 

f I agel I ins, although to differing levels of reaction (Figure 4). 

Ant i - S( M sub. FI i C) ant i bodi es r eact ed. . . 

. . . pr ot ei ns pr oduced by bot h S. rral t ophi Ma st r ai ns t est ed ( Fi gur e 4) . 
( FI GURE 4 CM TTED) 

Expressi on of FI agel la by Q i ni cal S. mal tophi I i a 
I sol at es 

W investigated S(Msub. FMC) in fresh isolates of S. 
rral t ophi Ma. For t y- si x S. rral t ophi I i a cli ni cal i sol at es and S. 
mal t ophi I i a ATCC 1 3637 wer e st udi ed by i muinobl ot , wi t h ant i bodi es 
against S(Msub. FMC) of SMDP92. A pr epar at i on of pur i f i ed f I agel I a 
was used i n al I reactions as a positive control. All the isolates 
t est ed pr oduced t he -38- kDa f I agel li n t hat r eact ed wi t h ant i bodi es 
against S(Msub. FMC) (Figure 5). However, the rral ecul ar mass of the 
f I agel I i n produced by sorre of the isolates differed slightly, 
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and doublet bands were seen in sorre cases. also perforrred negative 
staining and t r ansrri ssi on electron rricroscopy in these isolates to 
conf i r m expr essi on of f I agel I a (Figure 1). These results show t hat 
t he pr oduct i on of t he 38- kDa f I agel I i n and f I agel I a i s a conrron 
feature of reference and fresh clinical isolates of S. ma I t ophi I i a. 

( Fl GURE 5 CM TTED) 

Kinetics of Adherence to Plastic 

As ear I y as 30. . . 

...Furthermore, analysis by scanning electron rricroscopy of SMDP92 adhering 
to the plastic showed structures reserrbling f I agel I a on the adhering 
bacteria (Figure 8). These f i I arrent s were seen protruding from the 
bact er i a, appar ent I y. . . 

. . . sorre yet - undef i ned r ol e in adher ence t o pi ast i c. Hi gh- power 
magni f i cat i on of adher i ng bact er i a showed f I agel I a- 1 i ke f i I arrent s 
(40-50 gm i n width) and thin fibrillar structures (5-7 (nicro)m.. 

...Although adherence to abiotic surfaces is a property of both 
envi r onrrent al and cl i ni cal S. rral t ophi I i a i sol at es, little 
information has been available to elucidate the nature of the surface 
factors involved in this phenomenon. Fl agel I a have been associated 
with bi of i I m f or mat i on in other bacteria (18,20-22), where they can... 

...promote spread of the bacteria throughout the surface (20). In 1983, 

IVbnt i e and Stover purified f I agel I a from several pseudorronads, 

i ncl udi ng P. rral t ophi Ma st r ai n B69 ( now r ef er r ed to as St enot r ophorronas 

rral t ophi Ma) ( 32) , and f ound t hat B69 pr oduced a f I agel I i n and had a 

molecular mass of 33 kDa. They found that ant i sera against f I agel I a 

of P. aer ugi nosa and P. cepaci a di d not aggl ut i nat e P. rral t ophi I i a 

bacteria, suggesting absence of antigenic cr oss- r eact i vi t y between 

these f I agel I a. No further bi ochenri cal characterization of S. 

rral t ophi li a f I agel I a has been done. In t hi s paper , we descr i be t he 

pur i f i cat i on and char act er i zat i on of S. rral t ophi I i a f I agel I a; we 

raised specific antibodies to study the production of f I agel I a in a 

col I ect i on of cl i ni cal i sol at es. The f I agel I a pr oduced by S. 

rral t ophi Ma st r ai ns ar e corrposed of a 38- kDa f I agel I i n subuni t , 

S( M sub. Fl i C) . The i dent i t y of this pol ypept i de was demonst r at ed by 

N-terrrinal amino acid sequencing analysis and by i nminodet ect i on 

assays using antibodies raised against the purified f I agel I in. The 

discrepancy between the rrol ecul ar mass of S( M sub. Fl i C) and the 

f I agel I i n (33 kDa) found previously in B69 could be attributed to 

differences i n t he electrophoresis conditions... 

...to di f f er ences in t he st r ai ns per se. Nevert hel ess, we di d f i nd 

molecular mass differences among f I agel li ns produced by clinical 

i sol at es. 

The corrparison between the N-termnal am no acid sequence obtained 
from this 38- kDa polypeptide (14 residues) showed that S( M sub. Fl i C) shares 
important identity with several known f I agel I ins: 71 . 4% i dent i t y to 
Fl i C of E. col i , P. ni rabi I i s, and S. sonnei , and 78. . . 

... rral t ophi I i a and P. aer ugi nosa was 57. 2% whi ch is I ower t han t hat 

observed with enterobacterial f I agel I ins. In spite of t he si ni I ar i t y 

between S( M sub. Fl i C) and these other f I agel I i ns, they are 

ant i geni cal I y di st i net si nee onl y ant i bodi es agai nst P. rri rabi I i s 

f I agel I i n, Fl aA and Fl ab of P aer ugi nosa r eact ed wi t h S( M sub. Fl i C) 

in irrmunoblots. W do not yet know t he biological relevance of this 

f i ndi ng, but based on t hese dat a, we can specul at e t hat t he f I agel I i n 

gene of S. rral t ophi I i a was pr obabl y modi f i ed t hr ough t he evol ut i on of t he 

or gani sm yielding a Fl i C pr ot ei n wi t h di f f er ent ant i geni c pr oper t i es 

but similar biological functions. 

Visualization by hi gh- r esol ut i on scanning electron rricroscopy of 
bact er i al rronol ayer s adher i ng to pi ast i c showed f I agel I al i ke 
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filaments connecting bacteria to each other and to the inert surface, 
suggesting that these structures are involved in adherence, along with 
ot her t hi n f i ber s, r eserrbl i ng pi I i . I n P. aer ugi nosa, t he f I agel I a 
appear to act as structures that promote the initial interaction of the 
bact er i a wi t h t he abi ot i c surf ace dur i ng ear I y st ages of bi of i I m 
devel opment , as demonstrated with f I agel I a nrut ant s that are unable to 
pr oduce bi of i I m ( 1 8) . Wii I e t he def i ni t i ve r ol e f or f I agel lain 
adherence by S. maltophilia needs to be supported by the use of defined 
mot i I i t y- 1 acki ng and f I agel I a- def i ci ent const r uct s, t he 
presence of f I agel I a at late stages of adherence on bacteria adhering 
to t he pi ast i c suggest s t hat f I agel I a may pi ay some r ol e in this 
event . 

Mjch remains to be understood concerning the virulence... 

. . . bact er i a to pi ast i c may be i rrpor t ant f or t he est abl i shment of 
opportunistic infections in hospitalized and i rmrunocorrpr orri sed 
pat i ent s. El uci dat i ng t he surf ace f act or s t hat al I ow S. ma I t ophi I i a t o 
adhere to i nert surfaces wi I I . . . 
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TEXT: 

...war or t er r or i sm agai nst citizens of the United States. Although a 
vast array of first responders, including elements of the rrilitary, 
police, and fire depar t rrent s, emergency medicine services, and hazardous 
materials units have been preparing to respond to such emergencies, 
r el at i vel y f ew physi ci ans have been i nvol ved i n corrpr ehensi ve ef f or t s to 
def end agai nst . . . 

attack however, primary care physicians, emergency medicine 
specialists, and departments of phar rracy- - whi ch would be responsible 
for maintaining adequate inventories of antidotes, vaccines, and 
ant i rri cr obi al s required for such a cont i ngency- - woul d play a front-line 
role in the detection, evaluation, and response to this threat. 
Formal educational curricula i nf or rri ng clinicians about the likely agents 
of bi ot er r or i sm ar e. . . 

...devoted to ant i rri cr obi al preparedness, recent developments concerning 
anthrax management , and current programs under development for 
responding to bioterrorist activities. 
-- The Edi tor 

Initial Assessment and Tr eat rrent 
I n t he event of a cover t . . . 

. . . 0. 1% bl each may be appropriate. 

Diagnosis. Questions about food and water sources, vector exposure, 
immunization history, travel history, occupation, and illnesses in 
ot her f arri I y merrber s may of f er cl ues to t he. . . 
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...care centers, speci rrens should be obtained and forwarded through public 
health channels or reference laboratories. 

Nasal swabs, blood cultures, serurn sput um cul t ur es, blood and 
urine for toxin analysis, and throat swabs should be considered. If the 
patient has diarrhea, stool speci rrens should be obtained. Nasal swabs 
may be used for both culture and polymerase chain reaction ( PCR) analysis 
f or common. . . 

. . . count r eaches 1 0 rri I I i on/ mL, ant i bi ot i c t her apy i s f ut i I e. (6) 

Subsequent production of exotoxin is responsible for extensive 
local edema and tissue necrosis. The bacillus secretes three toxins: edema 
factor, lethal factor, and protective antigen. The edema factor 
increases intracellular cyclic adenosine rronophosphat e and causes massive 
edema. The lethal factor causes the release of tumor necrosis factor and 
i nt er I euki n- 1 , r esul t i ng i n shock. Pr ot ect i ve ant i gen act s as a 
rrerrbrane channel and transports the other two factors into the 
eel I ul ar cyt opl asm 

Ivbr e t han 95% of . . . 

...lymph nodes or spleen will be positive. Anthrax toxin may be detected in 
bl ood by i muinoassay. 

Some previous cases were diagnosed on autopsy by a pathologist who 
noted a pecul i ar "cardi nal . . . 

...the United States and United Kingdom (11) Both are based on the 
partially purified protective antigen of the B. anthracis adsorbed to 
an al urri num adj uvant . (12) The usual i nmruni zat i on series i s si x 
0. 5 mL doses over a span of 18 rrant hs. The rri I i t ary. . . 

...against both cutaneous and inhalation anthrax for about six months after 
the primary series. These i rrrruni zat i ons were given to many coalition 
troops during the Qui f V\ar in anticipation of Saddam Hussei n' s employment 
of this agent. Since 1997, the Department of Defense required anthrax 
i rrrruni zat i on for all active duty service personnel. 

Although "minor" reactions t o t he vaccine are corrrron ( 6% of 
i muini zed population), major reactions are uncorrrron. Obviously, the 
vaccine is cont r ai ndi cat ed for those who are known... 

...4, Recorrrrendat i ons for Post - Exposur e Prophylaxis.) 

A I i ve ant hr ax vacci ne i s used i n Russi a t o i rrrruni ze bot h 
livestock and human beings. It is a spore vaccine with both STI - 1 and 
strain 3 mixtures. The Russians feel that this vaccine is superior for 
st i rrul at i ng eel I - rredi at ed i rrrruni t y. (13) There woul d be consi der abl e 
resistance to use of the Russian vaccine in Vaster n countries... 

...will adequately protect against an aerosol challenge. (14) New vacci nes 
with a highly purified protective antigen or designer attenuated 
strains have been used in laboratories, but are not corrrrer ci al I y available. 
(15... 

. . . vacci ne wi t h t he st andard schedul e ( i f it is avai I abl e) if t hey have not 
been previously immunized. Those who have received fewer than three 
doses of vaccine prior to exposure should receive... 

...be cremated if possible. 

Br ucel I osi s. Br ucel I osi s is a zoonot i c di sease caused by a srral I , 
non- mot i I e coccobaci I I i . The natural reservoir is dorrest i c herbivores 
such as goats, sheep, cattle, and pigs. There... 

...for safety and effectiveness. (19) 

Cholera. Cholera is a wel I known diarrheal disease caused by 
Vibrio cholera, acquired in humans through ingestion of contaminated 
water. The or gani sm causes a profound secretory... 
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...cause si nri I ar watery diarrhea. Bact er i ol ogi c diagnosis of cholera 
diarrhea has been well studied for decades. Vibrio species can be 
seen and identified readily with darkfield or phase contrast nri cr oscopes. 
Culture will... 

...in Q emsa st ai ned speci mens. Appr opr i at e speci mens ar e I yrrph node 
aspirate, sput urn or cerebrospinal fluid (CSF). I rrrrunof I uor escent 
staining is available and helpful if readily accessible. Y. pest i s can be 
r eadi I y cul t ur ed f r om . . 

...not protect against an aerosol exposure and subsequent pneumonic plague. 

The pi ague vacci ne i s a whol e- eel I , f or rral i n- ki I I ed pr oduct . 

The usual dose is 0.5 rri_ given at weeks zero, one, and two. Current 

whole- eel I plague vaccines sti rail ate irmunity against the 

bubonic form but probably are not effective for the pneumonic form (20,21 



...not yet available, but are under development. (22) 

This disease is readily contagious and strict isolation of the 
patients is essential. Both droplet and aerosol transmission is described 
in pneumonic plague. (23) Patients with pneumonic plague should be 
isolated to protect against droplet t r ansrri ssi on. (24) This 
i sol at i on i ncl udes t he use of sur gi cal masks when st andi ng wi t hi n one 
met er of t he pat i ent and. . . 

. . . A f or m i s pr eval ent i n t he Uni t ed St at es. 

Tularerria can infect humans through the skin, rrucous membranes, 
gastrointestinal tract, and lungs. Humans can contract this disease 
naturally by handling an i nf ect ed. . . t he most common natural form of 
tularerria. It occurs through inoculation of the skin or rrucous 
membranes with blood or tissue fluids from an infected animal or human. The 
i ndur at ed, non. . . 

...and prophylaxis of both children and adults. 

Prophylaxis. Human to human spread is unusual, and isolation is 
not required. Laboratory workers are at high risk of contagion, however. 
Laboratories should be... 

...is delivered i nt r ader rral I y and provides protection to an aerosol 
challenge by the third week post - i rrrruni zat i on. Protection is 
dependent on the inhaled dose of tularerria, and inhalation of massive 
quant i t i es of . . . 

. . . conf i r rred serologically, and other laboratory findings are unlikely to 
be hel pf ul . It is difficult to isolate rickettsia, and Q f ever is no 
except i on. ELI SA t est i ng is avai I abl e at r ef er ence I abor at or i es. 
IVbst . . . 

... A I eukocyt osi s may be pr esent . Sput urn exarri nat i on of t en is not hel pf ul . 

It is difficult to isolate rickettsia and Q f ever is no 
except i on. ELI SA t est i ng is avai I abl e at r ef er ence I abor at or i es. 

The. . . 

. . . used in t he pat i ent unabl e t o t ake t he ot her r ecorrmended rredi cat i ons. 

Pr ophyl axi s. A f or rral i n i nact i vat ed whol e- eel I vacci ne i s 
available as an investigational drug in the United States and has been used 



. . . Q f ever . (30) A Q f ever vacci ne is I i censed i n Aust r al i a. Cne dose wi I I 
pr ovi de i rrrruni t y f or an aer osol chal I enge wi t hi n t hr ee weeks. 
Protection lasts for at least five years. 

Ski n t est i ng is r equi r ed to pr event a sever e I ocal r eact i on i n 
pr evi ousl y i rrrrune i ndi vi dual s. A I i ve at t enuat ed st r ai n ( M44) has 
been used in the former USSR. (31) 
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Q . . 

. . . occur r ed in a I abor at or y in 1 978. (33) As a di r ect consequence, no one 
is being i rrrruni zed against smallpox anymore, and the population 
i muini t y has f al I en dr amat i cal I y. Cur r ent I y, vacci ni a vacci nat i on i s 
used only for laboratory workers exposed to vaccinia... 

...was considered an unlikely agent of biowarfare because there was a high 
I evel of popul at i on i muni t y t o t he vi r us, t her e i s an ef f ect i ve 
vaccine, and the use of the vaccine can... 

. . . A I ar ge pr opor t i on of t he adul t popul at i on and al I of t he pedi at r i c 
population have no i muini ty. There is little available vaccine and no 
effective treatment. The expected case fatality rate is... 

...patient develops a dusky erythema, followed by pet echi ae and flank 
hemorrhages into the skin and rrucous membranes. Death occurs by the 
fifth or sixth day after the rash. (36) Pregnant women... 

... t hat in- hospi t al i nf ect i vi t y i s qui t e hi gh. (In Ger many, a smal I pox 
patient wi t h a cough, isolated i n a si ngl e room infected persons on 
t hr ee f I oor s of a hospi t al . ) (37) Thi s i nf ect i vi t y . . . 

... r ash of t en is spar se. Thi s pr esent at i on al so may be seen i n t hose who 
have residual i muini ty from prior vaccination. In the partially 
i rmune patient, the rash is atypical and scant. The evolution of the 
I esi ons may be mor e. . . 

...pustular lesion at the site of inoculation, with localized I yrrph node 
involvement. Wien administered to i nmrunocorrpr orri sed patients, 
vaccinia may become progressive. Generalized vaccinia occurs 6-9 days after 
i nocul at i on. The pat i ent . . . 

...Clotting factors may be depressed and thrombocytopenia may be found. 
Diagnosis may be made with i rrrrunof I uorescence, electron microscopy, 
or culture. Crthopox viruses are large, brick-shaped viruses with a single 
doubl e. . . 

...of prior vaccination status. Vaccination should be considered for any 
other persons who would be responsible for patient care during a 
suspect ed out br eak of smal I pox and f or t he i nvest i gat i on and cont r ol . . . 

. . . who have been vacci nat ed at some t i rre in t he past wi I I usual I y have an 

accelerated i rmune response. Those who have been previously 

vaccinated may be somewhat safer in situations with close patient contact. 

Isolation of all contacts of exposed patients would be quite 
difficult. If the weaponi zed smal I pox is... 

. . . A f ever of 101 (degrees) F (38 (degrees) C) or higher should be cause 
for isolation of the contact until clinical or laboratory diagnosis 
of t he di sease or ot her cause of . . . 

...global eradication pr ogr am showed that patients who had no rash did not 
transmit infection, so "isolation on fever" is a logical step. The 
malignant (flat) form of the rash and the... 

...at Fort Detrick. 

Smal I pox vacci ne i s not wi t hout corrpl i cat i ons, si nee vacci ni a can be 
lethal to i rrmunosuppr essed patients. Indeed, among 5.5 million 
vaccinations done during the 1961-1962 outbreaks of smallpox... 

...more aggressive cancer chemotherapy, use of high dose steroids, and HIV 
infections, the number of i rrmunosuppr essed individuals has grown 
markedly since 1952. Each of these pat i ent s i s at mortal risk from.. 
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...is ent i r el y suppor t i ve wi t h vol unre r epl acerrent and syrrpt omat i c car e. 
Pat i ent s wi t h encephal i t i s may r equi re ant i convul sant s. 

I sol at i on is not r equi r ed, si nee t hi s di sease i s not 
transrritted human to human. The patient should... 

...has been tested but not licensed in humans. This vaccine is used to 
boost non- r esponder s to TO 83. 

There is no pre- exposure or post - exposur e prophylaxis available. 
I nt erf erons have. . . 
... or dyi ng ani mal s 

* IVbre severe disease than is usual for a specific pathogen 

* Failure to respond to standard therapy for a specific pathogen 

* Disease that is unusual for the geographic area... 

. . . casual t i es 

handbook. USAM1 I D 2001 ; For t Detrick, IvD. 
Tabl e 2. Sarrpl es to Cbt ai n 
f r om Repr esent at i ve Pat i ent s 

* Nasal swabs for culture and PCR(take several, if possible) 

* Blood cultures (take several, if possible... 

. . . cont act pr ecaut i ons 

8. ALERT THE AUTHOR Tl ES 

9. ASSI ST I N EPI DEM OLOGY 

Ask questions about potential exposures, i nrnini zat i on history, 
travel history, occupation, food/water sources, vector exposures, 
activities over the preceding 3-5... 
. . . Baci I I us ant haci s 

CATEGORY I Nl Tl AL THERAPY DURATI CN 

Adults (including pregnant women Qpr ofloxacin 500 60 days 

and i rmunocorrpr orri sed persons) rrg po Bl D 

or 

Doxycycl i ne 100 mg 
po Bl D 

Children O pr of I oxaci n 10- 15 60... 

84, which has but not licensed for use in 

humans. C- 84 i s boost non- r esponder s 

to TO 83. 

Yel I ow f ever The only licensed vaccine for any of the 

herrorrhagi c fevers. . . 

. . . Var i ol a maj or has up to 10 nri I I i on doses ; 40 m I I i on 

rror e on or der . 
Cont r ai ndi cat ed for i rrrrunosuppr essed 

i ndi vi dual s. 
Not recommended since 1980. 

Staphylococcal Ani rral work appears pr orri sing, 

ent er ot oxi n B 

Tul ar em a Cnl y gi ven. . . 
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biologic warfare threat. I nf ec Di s Clin NA. 1999; 13: 

(12.) Use of anthrax vaccine i n t he United Sates. Recommendations of 
t he advi sor y corrrri 1 1 ee on i mrruni zat i on pr act i ces. MW\R Ivbr b Ivbr t al 

Page 119 



1 0585880VI BRI 0. t xt 

Wcl y Rep 2000; 49( RR- 15) . 

(13.) Shi yakhov EN, Rubinstein E. . . 

. . . I etter) BMJ 2000; 320: 1211. 

(15.) Coul son NM, Ful op M. Ti t bal I RW Bacillus anthracis protective 
ant i gen expr essed i n Sal ironel I a t yphi nrur i um SL 3261 , af f ord 
protection against spore challenge. Vaccine 1994; 12:1395- 1401. 

(16.) I vi ns B. Fellows P, Pitt L, et al . Experimental anthrax 
vaccines: efficacy of adjuvants corrbi ned with protective 
antigen against an aerosol Bacillus anthracis spore challenge in 
guinea pigs. Vaccine 1995;13:1779- 1794... 
...model. Vaccine 1995;13:1551- 1556. 

(22.) Cyst on PCF, Wlliamson ED, Leary SE, et al . I rmuni zat i on 
wi t h I i ve r ecorrbi nant Sal monel I a t yphi rair i um ar oA pr oduci ng F1 
antigen protects against plague. Infect I mrmn 1995;63:563-568. 

(23.) Levi son IVE. Safety precautions to limit exposure from 
pi ague- i nf ect ed. . . 

...tularemia occurring in laboratory workers. Public Health Rep 
1922;37:392-413. 

(28.) Burke DS. I rrmuni zat i on against tularemia: analysis of the 
ef f ect i veness of I i ve Fr anci sel I a t ul ar ensi s vacci ne i n pr event i on of 
laboratory acquired tularemia. J. Infect Ds 1977; 135:55-60. 

(29.) Hornick RB, Ei gel sbach HT. Aerogenic immunization of man 
with I i ve t ul ar erri a vacci ne. Bact Rev 1 966: 30; 532- 538. 

(30. ) Ackl and JR. . . 

...1985- 1990. Med J Aust 1994;160:704-708. 

(31.) Qsni g VA. Experience on mass immunization of human beings 
with the M-44 live vaccine against Q fever. Report 2. Skin and oral routes 
of i rrmuni zat i on. Vopr Virosol 1965;6:703-707. 

(32.) Fenner F, Henderson DA, Arita I, et al . . . 
...plan was put to the test as dedicated professionals rose t o t he unique 
challenge of responding t o t he attack. American Health Consultants, 
publisher of Emergency Ivedi ci ne Reports, invites you to learn... 

...disaster plans so that you will be ready if the unimaginable happens in 
your corrmuni t y: 

* Responding t o t he Unimaginable: How Sai nt Vincents Coped with 
the Wrld Trade Center Attack 

* Wdnesday, Nov. . . 

. . . p. m EST 

* An audio conference educating you and your entire staff on how t o 
respond effectively in a crisis situation. 

The f aci I i t y f ee of $249 i ncl udes 1 . 5 AIVA Cat egor y . . . 



17/3, K/50 (Item 6 from file: 149) 
Dl ALCG( R) Fi I e 149: TGG Heal t h&WI I ness DB( SIV) 
(c) 2010 Gal el Cengage. All rts. reserv. 

02911489 SUPPLI ER NUM3ER: 63902513 (USE FORMAT 7 OR 9 FOR FULL TEXT) 
Using IVbnocI onal Antibodies to Prevent Mjcosal Tr ansrri ssi on of 

Epi derri c Infectious Di seases. ( St at i st i cal Data Included) 
Zeitlin, Larry; Cone, R chard A; Wial ey, Kevin J. 
Emerging Infectious Diseases, 5, 1, 66 
Jan, 
1 999 

DOCUMENT TYPE: St at i st i cal Dat a I ncl uded PUBLI CATI ON FORMAT: 
Magazi ne/ Journal ISSN: 1080-6040 LANGUAGE: English RECORD TYPE: 

Ful I text TARGET AUDI ENCE: Acaderri c; Professional 
WORD QOm: 7631 LI NE OOJHY: 00734 

Page 120 



1 0585880VI BRI 0. t xt 



Using IVbnocI onal Antibodies to Prevent Ivucosal Tr ansrri ssi on of 
Epi derri c Infectious Di seases. ( St at i st i cal Data Included) 

TEXT: 

Passive i rrrruni zat i on wi t h antibodies has been shown to prevent 
a wi de variety of diseases. Recent advances in monoclonal antibody 
technology are enabling the devel oprrent of new rret hods for passive 
i rrrruni zat i on of rrucosal surfaces. Human monoclonal antibodies, 
produced rapidly, inexpensively, and in large quantities, may help prevent 
r espi r at or y. . . 

public health perspective, prevention is especially irrportant (5). 
In particular, direct application of IVAbs to rrucosal surfaces blocks 
the entry of pathogens into the body. 

W revi ew here t he evi dence of . . . 

...efficacy in preventing disease and recent advances that have facilitated 
the devel oprrent of IvAbs for rrucosal applications in humans. Finally, 
we consider the public health potential of topical delivery of IvAbs for 
preventing rrucosal transmission of infections. 

I rmunol ogi c Strategies for Preventing Ivucosal 
Tr ansrri ssi on 

Vaccines that stimulate syst erri c i rrrruni ty can prevent systemic 
disease, but generally fail to prevent rrucosal disease. Vaccines that 
stimulate active mucosal i rrrruni ty have derronst r at ed good 
efficacy in animal models, but with f ew except i ons (polio and influenza 
vacci nes. . . 

. . . ani ma I s and humans ar e pr obabl y due t o a f ai I ur e of st udi es i n ani ma I s 
to model i muine evasion strategies of pathogens (6) that occur in 
humans. These strategies include rapid evolution of variable strains (7), 
pathogens that coat themselves with host antigens (8), and pathogens 
t hat ar e t r ansrri 1 1 ed to a new host by hi di ng i nsi de eel I s shed by t he 
infected host (cell vectors) (9)). Furthermore, most vaccines successful in 
st i nru I at i ng mucosal i mnuni t y in ani mal s cont ai n i r r i t at i ng 
adjuvants or attenuated pathogens, which are generally considered 
unacceptable for use in humans; vaccines with human- safe adjuvants 
have not generated high concentrations of protective antibody i n t he 
mucosa. Current research is investigating improved i rmunogens, 
delivery vehicles, and adjuvants, as well as exploring the best 
inductive sites for generating a protective rrucosal i rmune 
response at a specific mucosal surface (10). 

In contrast to vaccines, passive i rrrruni zat i ons can deliver 
protective levels of antibodies immediately and directly to the susceptible 
rrucosal surface (Figure 1-top). Also, with passive rrucosal 
i mumi zat i on, it may be possible to defeat some key i mrune 
evasion strategies by using antibodies directed against host cell vectors, 
host antigens that coat the pathogen, or receptors used by pathogens 
to ent er t ar get eel I s (11). In... 

. . . 12). 

( Fi gur e 1 I LLUSTRATI CN CM TTED) 

Efficacy of Antibodies in Preventing D sease 

The first use of i rmune serum for preventing disease by passive 
i mumi zat i on was reported more than 100 years ago by von Behring and 
Kitasato (13). Subsequently, 

Subsequently, systemic passive i mruni zat i on with antibodies has 
been proven effective in preventing many diseases. By binding to a pathogen 



...diseases caused by all of these viruses. 

Table 1: Examples of highly effective systemic passive 
i rrrruni zat i on 
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Pr e- 
ven- 

Spe- Ant i - t i on 

ci es( a) body( b) ( % 



100. 



60) . 



t he 
use 



. . . st r ai ns r epor t ed ( f r om Ref . 
(d) NR = not report ed 

Although less studied than system c passive i rmuni zat i on, 
prophylactic use of rrucosal antibodies predates the therapeuti 
of i rrrrune sera. Antibodies delivered in mother's rri I k have been 
protecting the gastrointestinal tract of nursing... 

...since the rrarrrrary gland first evolved approximately 50 rri I I i on years 
ago. Ivbst infections begin in rrucosal surfaces (approximately 400 
(msup.2) in an adult human); supplementing the antibody repertoire in a 
rrucous secretion (Figure 1 - 1 op) thus offers an effective met hod for 
protecting a rrucosal surface against pathogens to which the host has 
not been exposed or becorre i rrrrune. In addition t o t he protective 
mechanisms described above, antibodies delivered to rrucosal surfaces 
can t r ap pat hogens i n t he rrucous gel , make t hem rrucophi lie, and 
prevent their diffusion and rrot i I i t y (Figure 1-bottom); as a result, 
pathogens trapped in rrucus are shed from the body with the normal f I ow of 
rrucous secretions or are digested if these secretions enter the 
digestive tract (61-63). Topical passive i rmuni zat i on of rrucosa can 
block t r ansrri ssi on of bacteria, viruses, fungi, and parasites that infect 
humans ( Tabl e 2) . 

Table 2: Examples of highly effective topical passive 
i rrrruni zat i on of rrucosa 



Pat hogen 

Vi r uses 
Her pes si rrpl ex 
. Shi gel I a f I exner i 

St aphyl ococcus aur eus 

Streptococcus nutans 
Vi br i o chol er ae 
Fungi 

Candi da al bi cans 
Par asi t es 

Crypt ospor i di urn par vum 

. 1 00% ( 75) 

Shi gel I a f I exner i 
Staphylococcus aureus 

Streptococcus nut ans 
Vi br i o chol er ae 
Fungi 

Candi da al bi cans 
Par asi t es 

Crypt ospor i di urn parvum 



Spe- Ant i - 

ci es( a) Rout e( b) body( c) 

rrou. . . 

hum o p 

rrou n p 

hum o m 

rrou o m 

rrou v p 

rrou o. . . 



3-4 
1 00% 
1 00% 

>50(f ) 

77(g) 



(76) 
(77) 



(78) 
(79) 



(80) 
(81.. 



. . . harrst er . 

( b) Delivery route of pathogen and antibody: v=vagi nal ; 
o=oral ; n=nasal . 

(c) Antibody: m=monocl onal ; p=pol ycl onal . 

(d) (log. sub. 10) reduction in virus titer, 
(e. . . 
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. . . cf u. 

(g) % r educt i on in nunter of parasites. 

The pr edorri nant (and perhaps the most appropriate for rrucosal 
delivery) antibody isotype on most human nrucosal surfaces is 
secretory i rmunogl obul i n A (SI gA) ; efficient met hods f or producing 
SI gA have been r epor t ed ( 82, 83) . SI gA, a t et r aval ent . . . 

. . . especi al I y st abl e and wel I sui t ed t o f unct i on in t he enzymat i cal I y 
hostile environment that prevails at nrucosal surfaces (84). SI gA, the 
least phlogistic class of antibody (84), i s t he least likely to induce 
i nf I amrrat or y responses that can make it easier for toxins and 
pathogens to breach the rrucosal surface. I rrrrune exclusion of 
antigens, enzymes, and toxins has been repeatedly demonstrated in 
vi vo, and pr ot ect i on gener al I y cor r el at es wi t h I evel s of SI gA ant i bodi es i n 
the relevant rrucous secretions. Finally, the protective role of SI gA 
has been demonstrated in many systems (85). 
Recent . . . 

...pathogens lethal to humans can be generated. Alternatively, human IvAbs 
can be generated by traditional i rrrruni zat i on of corrrrer ci al I y 
available nice that have been genetically engineered to contain human 
i muinogl obul i n loci in their ger rrl i ne (Figure 2) (90,91). 

( Fi gur e 2 I LLUSTRATI CN CM TTED) 

Dramatic enhancement of... 

...often been evaluated for syst erri c applications, only recently have they 

been evaluated in humans for mucosal applications. This new interest 

i n rrucosal ant i bodi es may be part i al I y due to t he i ncreasi ng 

recognition of the importance of nrucosal i rrrruni t y . Cnl y two 

clinical trials have evaluated topically delivered IvAbs: intranasally 

del i ver ed ant i - RSV in i nf ant s. . . 

... st udi es. 

Safety concerns, such as peptide and gl ycosyl at i on 

Safety concerns, such as peptide and gl ycosyl at i on 
i rrrrunogeni city, ar e i rrpor t ant when IVAbs ar e del i ver ed syst erri cal I y 
but are likely to be of less concern... 

...evolved to interact wi t h t he external environment. Indeed, antibodies 
delivered t o t he lumen of a rrucosal surface have rri ni rral interaction 
with circulating i rrrrune cells. Although proteins, and even 
antibodies, can be absorbed through rrucosal surfaces (107,108), 
generally only s rral I quantities are absorbed (109,110). The inability of 
SI gA t o act i vat e corrpl ement by t he cl assi c pat hway is I i kel y i nvol ved i n 
maintaining the integrity of rrucosal surfaces (63); therefore, SI gA 
may be pr ef er abl e to I gG or I gM f or many nrucosal appl i cat i ons. 

The FDA "Points to Consider" for characterization of antibodies 
produced in eel I -culture and... 

...personal care products, it is unlikely that any of these patterns are 
novel to human i rrmune systems (112). In fact, in a recently corrpl et ed 
clinical trial with repeated applications of plant... 

...nutans, no safety problems were encountered, nor were there any 
detectable human ant i - pi ant antibody responses (113). 

Selection for resistant organisms by widespread and repeated use of 
ant i bi ot i cs is a ser i ous. . . 

...are less likely to create resistant organisms when used in a preventive 
context at a mucosal surface against a pathogen that is not yet 
act i vel y r epl i cat i ng. Even i f a syst erri c i nf ect i on. . . 

. . . wi I I not be r epl i cat i ng and evol vi ng in t he pr esence of t he mAb appl i ed 
t o t he mucosal surface. This is in marked contrast t o t he settings in 
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which antibiotics and antiviral drugs... 

...concern, the tendency to select rrAb- r esi st ant organisms could be 
rri ni rri zed by using cocktails of rrucosal antibodies directed at 
mil t i pi e antigenic targets (2,114). Because new IvAbs can be produced 
wi t h a rapid turnaround time (discussed... 

. . . coul d be count er ed by pr oduci ng a new rrAb di r ect ed t owar d t he nut at ed 
epitope or another antigenic target of the resistant strain. Indeed, 
t he f I exi bi I i t y of t he ant i body st r uct ur e to cr eat e a vi r t ual I y 
i nexhaust i bl e r eper t oi r e of ant i gen bi ndi ng speci f i ci t i es 
inexhaustible repertoire of antigen binding specificities suggests 
that i rmunogl obul i ns evolved in part as a means to cope rapidly with 
new pat hogens. 

Tur nar ound Ti rre f or . . . 

. . . New rrAb 

Since human IVAbs can be identified quickly by cloning variable 
regions fromspecific ant i gen- bi ndi ng human lyrrphocytes (115) or 
panning corrbi nat or i al libraries (87), antibodies could be used as a... 

...vaccines, antibiotics, and antiviral therapies usually take considerably 
longer to develop. IVbreover, even though passive i rrrruni zat i on may 
require repeated applications, IVAbs delivered to a rrucosal surface 
can provide immediate protection against infection. 

Potential Preventive Uses for Topically Delivered IVAbs 

Fr om . . 

. . . t han $12 bi I I i on (117). 

If a track record of safety and efficacy can be achieved, 
rrucosal antibodies will probably be most useful as over-the-counter 
products that could reach populations... 

...a suppl errent with food or water. 
Respi rat or y Di sease 

Ani rral studies have derronst r at ed the efficacy of nasal delivery 
of ant i bodi es f or t he pr event i on of RSV i nf ect i on ( 71 ) and i nf I uenza ( 68) . 
I n one. . . 

...provide protection for at least 1 day, and probably several days (97). 
If so, passive i rrrruni zat i on of the vagina may extend protection to 
the occasional days when the user forgets to... 

...life is pr i mar i I y caused by STD pat hogens pr esent in the birth canal 
(126), the sarre rrucosal antibodies could be used in a predelivery 
cer vi covagi nal lavage or applied to newborns' eyes for... 

. . . wi de var i et y of i nf ect i ous human di seases. Recent advances al I ow 
devel oprrent of a new era of rrucosal rrAb- based products. These 
advances include the devel oprrent of corrbi nat or i al libraries for rapid 
sel ect i on of . . . 

...rapidly than rrost vaccines and ant i rri cr obi al drugs, IVAbs may prove 
useful for corrbat i ng errerging pathogens. IVucosal infections account 
for a large percentage of infectious di sease- r el at ed illness and deaths; 
hence topical passive i rrrruni zat i on with IVAbs may offer a new 
opportunity for irrproving public health. Finally, many of the remaining 
safety issues regarding the human use of rrucosal IVAbs are likely to 
be addressed by clinical trials now under way. 
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stool sarrpl es of children with diarrhea. In 1913, M:Faydean and 
Stockman identified carrpyl obact er s (called related Vibrio) in fetal 
tissues of aborted sheep (1). In 1957, King described the isolation 
of related Vibrio from blood samples of children with diarrhea, and 
in 1972, clinical rri cr obi ol ogi st s in Belgium first isolated 
carrpyl obact ers from stool samples of patients with diarrhea (1). The 
devel oprrent of selective growth rredi a. . . 
...for months or become chronic. 

Both GBS and Rei t er syndrome are thought to be autoinmine 
responses stirrulated by infection. Many patients with Rei t er syndrome 
carry the HLA B27 antigenic marker (8). The pathogenesis of GBS (9) 
and Rei t er syndrome is not completely understood. 

Tr eat ment . . . 

...patients who have high fever, bloody diarrhea, or more than eight stools 
in 24 hours; i rrrrunosuppr essed patients, patients with bloodstream 
infections, and those whose symptoms worsen or persist for more than... 

. . . dr ugs i n humans and ani ma I s is r el at i vel y unr est r i ct ed. A 1 994 st udy 
found that most clinical isolates of C. jejuni from U.S. troops in 
Thailand were resistant to ciprofloxacin. Additionally, nearly one third of 
isolates from U.S. troops located in Hat Yai were resistant to 
azi t hr orryci n ( 1 1 ) . I n t he. . . 

. . . M nnesot a ( 14) . I n a 1997 st udy conduct ed i n M nnesot a, 12 ( 20°^ of 60 
C. jejuni isolates obtained from chicken purchased in grocery stores 
wer e ci pr of I oxaci n- r esi st ant (14). 

Pat hogenesi s 

The pat hogenesi s of . . . 
...specific factors. The health and age of the host (2) and C. 
j ej uni - speci f i c hurroral irmxinity from previous exposure (15) 
i nf I uence cl i ni cal out come after infection. In a volunteer study, C. jejuni 



...jejuni infection, but none has a pr oven r ol e ( 1 7) . Suspected 
det er rri nant s of pathogenicity include chemotaxis, motility, and 
f I agel I a, which are required for attachment and colonization of the 
gut epi t hel i urn ( Fi gur e 2) (17). Once... 

. . . C. jejuni organisms f r om speci mens (e.g., stored foods or swabs exposed 

to oxygen) (19). Isolation can be facilitated by using selective 

rredi a containing antimicrobial agents, oxygen quenching agents, or a... 

...atmosphere, thus decreasing the nurrber of colonies that rrust be screened 
(18,19). 

Subt ypi ng of I sol at es 

No standard subt ypi ng technique has been established for C. jejuni. 
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Soon after the organism was described, two serologic met hods were 
developed, the heat -stable or somatic O ant i gen (20) and the 
heat - 1 abi I e antigen scherres (21). These typing scherres are labor 
i nt ensi ve, and t hei r use is I i rri t ed al most excl usi vel y. . . 
...typing schemes have been developed on the basis of the sequence of fla 
A, encoding f I agel I i n (23); however, recent evidence suggests that 
this locus may not be representative of the entire... 

. . . f ar m vi si t s (e.g., school field trips) during the terrperate seasons. In 

contrast, sporadic Carrpyl obact er isolates peak during the summer 

rront hs ( Fi gur e 1 ) . A ser i es of case- cont r ol st udi es i dent i f i ed sorre. . . 

. . . pecked by wi I d bi rds. 

In t he Uni t ed St at es, i nf ant s have t he hi ghest age- speci f i c 
Carrpyl obact er isolation rate, appr oxi mat el y 14 per 100,000 person 
years. As children get older, isolation rates decline to 
approximately 4 per 100,000 person years for young adolescents. A not abl e 
feature of the epi derri ol ogy of human carrpyl obact er i osi s is the high 
isolation rate among young adults, approximately 8 per 100,000 person 
years. Among niddle-aged and older adults, the isolation rate is (is 
less than) 3 per 100,000 person years (2). The peak isolation rate in 
neonates and infants is attributed in part to susceptibility on first 
exposur e and. . . 

...but noncul t ur abl e state," characterized by uptake of am no acids and 
mai nt enance of an i nt act outer merrbr ane but i nabi I i t y t o gr ow on 
selective media; such organisms, however, can be transrritted to animals... 

... of human i nf ect i on. IVbst r et ai I chi cken i s cont am nat ed wi t h C. j ej uni ; 
one study reported an isolation rate of 98% for retail chicken rreat 
(52). C. jejuni counts often exceed (10. sup. .. 

...that drank unchl or i nat ed wat er (42,44). Experimentally, treatment of 
chicks with coirmensal bacteria (56) and i nmruni zat i on of older birds 
(57) reduced C. jejuni colonization. Because intestinal colonization with 
carrpyl obact ers readily occurs... 

. . . Wit er man SH. I nci dence of carrpyl obact er i osi s among pat i ent s wi t h Al DS in 
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1991;4:598-602. 
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Choi er a- 1 i ke pr esent at i on in Vi br i o f I uvi al i s ent er i t i s. ( Case 
Report )( medi cal r esear ch) ( i ncl udes related article "Key Points") 

TEXT: 

...at a seafood buffet on the Gulf Coast. The patient's stool culture 
gr ew onl y Vi br i o f I uvi al i s on TCBS agar , and hi s di ar r hea and 
profound acidosis couplet el y resolved within 24 hours... 
Key Wrds: Vibrio fluvial is, enteritis 

Vi br i o f I uvi al i s is a hal ophi lie, pol ar I y- f I agel I at ed, 
Gr am negative rod that has been irrplicated in both outbreaks and sporadic 
cases of acute gastroenteritis in humans. Vibrio species are 
concentrated by oysters and other filter feeders and are frequently 
isolated from brackish surface waters of the coastal United States. V 
f I uvi al i s was first isolated in Bahrain in 1975 from the stool of a 
patient with diarrhea. Not until 1981 did the Centers for Disease Control 
r ecei ve its f i r st i sol at e f r om a pat i ent who had V f I uvi al i s 
gastroenteritis residing i n t he United States. (1) Originally... 

...vibrios by the Centers for Disease Control in 1980, the bacterium was 
described and named Vibrio f I uvi al i s by Lee et al in 1981. (2) 

Case Report 

A 72- year - ol d ma I e. . . 

...18 per rrinute, and pulse oximetry of 98% on room air. Physical 
exam nat i on revealed dry rrucous membranes, regular heart rate, and 
clear lungs. The patient had normal bowel sounds and a... 

. . . sarrpl es bef or e ant i bi ot i cs wer e posi t i ve f or occul t bl ood and f ecal 
I eukocyt es, and cul t ur e ul t i mat el y i dent i f i ed Vi br i o f I uvi al i s as t he 
sole pathogen on TCBS agar. Levof I oxaci n was discontinued after one dose on 



... t he onset of syrrpt orrs wi t h t he most corrrron vehi cl e bei ng r aw oyst er s. In 
2002, 36 i sol at es of V f I uvi al i s wer e r epor t ed to the CDC, wi t h 1 2 
occurring in the Gulf Coast states of Florida, Alabama, M ssi ssi ppi , 
Louisiana, and Texas. Of t he 36 isolates, 29 were isolated from 
st ool sarrpl es. ( 5) 

Though diarrhea in general can cause electrolyte disturbances, none 
of t he. . . 

...his condition. In addition, the patient's stool was negative for 

0 ost r i di urn di f f i ci I e t oxi n, r ot avi r us ant i gen, and adenovi r us 
ant i gen. 

I n addi t i on to causi ng gast r oent er i t i s, ( 4, 6- 8) V f I uvi al i s has been 

1 rrpl i cat ed i n cer ebr i t i s. . . 

...States. However, only the cholera agents are nationally notifiable; the 
true nurrber of the remaining Vibrio infections is greater than 
reported. Though mil t i pi e case reports of diarrhea have been reported in... 
. . . t hi s paper . 
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of the coastal US and has been irrplicated in gastroenteritis in humans 
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det er rri ned by shot-gun r andom sequenci ng. N315 is a 
met i ci I I i n- r esi st ant S aur eus ( IVRSA) st r ai n i sol at ed in 1 982, and 
Mj50 i s an IVRSA st r ai n wi t h vancorryci n r esi st ance i sol at ed in 1 997. 
The open reading f r arres were identified by use of GAM3LER and GLI MVER 
pr ogr ams. . . 

. . . expl ai ns why S aur eus i s capabl e of i nf ect i ng humans of di ver se genet i c 
backgrounds, eliciting severe i rrrrune reactions. Investigation of many 
newly identified gene products, including the 70 putative virulence 
f act ors, wi I I . . . 

...and anaerobic conditions, in which it forms grape-like clusters. Its 
main habitats are the nasal membranes and skin of warm-blooded 
animals, in whom i t causes a range of infections... 

. . . ant i bi ot i c ef f ect i ve agai nst it, but i n 1997, a vancorryci n- r esi st ant S 
aureus (VRSA) was also i sol at ed. ( 3, 4) are now exposed t o t he 
threat of IVRSA wi t hout having developed any... 

. . . st r ai n N31 5 and t he ot her f r om VRSA st r ai n Mj50. 
IVet hods 

Bact er i al st r ai ns 

IVRSA N31 5 was i sol at ed in 1 982 f r om t he phar yngeal smear of a 
Japanese pat i ent , and VRSA Mj50 was obt ai ned. . . 

... t he pus of a Japanese mal e baby wi t h a sur gi cal wound i nf ect i on t hat di d 
not respond to vancomycin. Both strains belong t o t he clonotype I I -A, 
which is prevalent in Japan... 

...the sequences of the regions were clustered and aligned, units of 

r epet i t i ve el errent s wer e manual I y ext r act ed. A r epr esent at i ve 

sequence that covered every extracted region was searched against the 

genorre by FASTA. A rror e corrpr ehensi ve search was done by. . . i n the 

suppression of rri d- eel I sept urn f or mat i on during sporulation, and the rrreBCD 

genes are responsible for rod- shape rror phogenesi s, is absent en bloc 

f r om t he S aur eus genorro. AI t hough t he. . . and gl ycosyl t r ansf er ase act i vi t i es 

ar e r epor t ed to be in separ at e f r act i ons of t he S aur eus eel I ext r act 

.(12) This finding strongly indicates the presence of a myofunctional 

gl ycosyl t r ansf er ase in S aur eus. So. . . 

...3.5 rrol / L sodi urn chl or i de- - a characteristic that has long been used for 
ef f i ci ent i sol at i on of S aur eus f r om cl i ni cal speci mens. Food 
poi soni ng is al so i nt i mat el y associ at ed wi t h t hi s pr oper t y. . . 

...bacteria. V£ identified an S aureus Kdp oper on encoding an ATP- dependent 
transport syst em pr obabl y responsible for the osrrolarity resistance 
of the organism This oper on consists of five genes whose predicted... 
. . . f or ms char act er i st i c yel I ow col oni es, owi ng t o t he pr oduct i on of 
t r i t er penoi d car ot enoi ds I ocat ed in t he eel I merrbr ane. IVany S aur eus 
strains freshly isolated from infected patients are highly pigmented; 
their non- pi grrent ed derivatives are rrore sensitive to dessi cat i on. . . ot her 
t han Si gma70 and Si gmaB ar e i nvol ved in t he pr eci se r egul at i on of 
sporulation process or f I agel I a mot i I i t y . (11) Therefore, that S 
aur eus- -a non- spor ul at i ng and i mrobi I e bact er i urn- - possesses only two si gma 
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. . . associ at ed wi t h t he i ni t i at i on of bone i nf ect i on. (27) I n f act , nei t her 
of the strains we isolated were associated with infection of skeletal 
t i ssues: Mj50 was i sol at ed f r om a pat i ent wi t h wound i nf ect i on, and 
N315 from a pharyngeal ...aureus is one of the main causes of fatal 
bacterial endocarditis. However, the primary adhesi n responsible for 
its colonisation onto heart valves has not been identified yet. These new 
pr ot ei ns, EbhA. . . 

. . . ORFs ni ght be wor t h i nvest i gat i on to gai n an under st andi ng of bact er i al 
interaction with the host i muine system 

Cne of the above open reading frames (SA1751) encoding an MHC 
horrol ogue is truncated... 

...in pat hogeni c bact er i a. ( 32) Such phase var i at i on ni ght enabl e t he 
bacterium to modulate the host i muine system 

The intact i ca and cap loci for bi of i I m f or mat i on and type- 5 capsule 
f or mat i on. . . bact er i urn 1 s abi I i t y to adapt t o envi r onment al sel ect i ve 
pressures such as antibiotics and the human i mume system 

Besides vancomycin resistance, Mj50 expresses high-level b- 1 act am 
r esi st ance ( ni ni rrum i nhi bi t or y concent r at i on ( M C. . . 

. . . Q ven this close r elatedness, detailed sequence comparison and gene 
expr essi on st udi es wi I I ul t i mat el y i dent i f y genes r esponsi bl e for 
vancomycin and high b- 1 act am r esi st ance. 

Cne of the rrost striking observations in t hi s. . . Nei sser i a and 
Salmonella, S aureus night not have developed a syst em of evading the host 
i muine response as the main strategy for survival. Cn the 
contrary, S aureus seems to challenge host i nmrune response by 
eliciting regional i nf I arrmat i on and subsequent abscess formation. To be 
shut in i nsi de t he abscess. . . 

... t he desi gn of t he st udy and to t he wr i t i ng of t he paper . Kei i chi 
Hiramatsu was responsible for experimental design and interpretation 
of data in both N315 and Mj50 genorre projects, and. . . NF, Gotz F, Bruckner 
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Synechocyt i s 

PI ant rri t ochondr i 



Ther rrophi I 
CI ost r i di urn 
Aer opyr um 
Eukaryot es 
Escher i chi a 
Vertebrat es 
Pyr ococcus 



Ar chaea/ eubact er i 
Vi br i o 



SA0 107 

SA0116, 0117 



SA0126. . . 
i caA, i caD, i caB, 



. . . Cr gani sm of or i gi n 
f r arre 

SA0 165 
SAQ171(*) 
SA0565(*) 
SA0914 
SA1 1 36 
SA1 974( * ) 
SA2010(*) 
SA2081(*) 
SA2397(*) 

(*) Phyl ogenet i c posi t i oni ngs of genes can... 
. . . adhesi on prot ei ns SA2459, 2460, 2461, 2462 

a her s 

IVyosi n- cr ossr eact i ve MHC cl ass SA0102 

I I - 1 i ke pr ot ei n 
I rrrrunogl obul i n G bi ndi ng protei n A 
Possi bl e si der ophor e bi osynt hesi s 

pr ot ei ns 

Probable capsular polysaccharide 
Intercellular adhesion proteins 

Q her s 

IVyosi n- cr ossr eact i ve MHC cl ass 

I I - 1 i ke pr ot ei n 
I rrrrunogl obul i n G bi ndi ng protei n A 
Possible si der ophor e bi osynt hesi s 

pr ot ei ns 

Pr obabl e capsul ar polysaccharide 
synt hesi s pr ot ei ns 
Capsul ar . . . 

. . . pr ot ei n 

Fi br onect i n- bi ndi ng pr ot ei ns 
Intercellular adhesion proteins 

a hers 

IVyosi n- cr ossr eact i ve MHC cl ass 

I I - 1 i ke pr ot ei n 
I rrrrunogl obul i n G bi ndi ng protei n A 
Possi bl e si der ophor e bi osynt hesi s 

pr ot ei ns 

Probable capsular polysaccharide 
synt hesi s pr ot ei ns 
Capsul ar pol ysacchar i de. . . 

. . . I nt er eel I ul ar adhesi on pr ot ei ns 

a hers 

IVyosi n- cr ossr eact i ve MHC cl ass 
di sor der 

I I - 1 i ke pr ot ei n 



Cell -eel I aggregation on 
i nf ect ed t i ssues 
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I muinogl obul i n G bi ndi ng protei n A 
i muine di sorder 

Possible siderophore biosynthesis 
pr ot ei ns 

Probable capsular polysaccharide 

synt hesi s pr ot ei ns 
Capsular polysaccharide 

synt hesi s pr ot ei ns 
Possi bl e i ron-bi ndi ng protei n 
Pr obabl e I i popr ot ei ns 
Possible iron permease corrponent s 

. . . I r on upt ake 

corrponent s 

Fer r i chr orre ABC t r anspor t er FhuD horrol og 
I gG- bi ndi ng pr ot ei n SBI 
di sorder 

Possible iron transport proteins 

Fer r i chr orre ABC t r anspor t er FhuD horrol og 



i n host 
I ron upt ake 

Unknown 

Possi bl e escape f r om 

i nrnine syst em 
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Unknown 
I r on. . . 
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adhere to host cells, adapt t o t he host's rri cr oenvi r onment , and 
avoid the host's i rrrrune defences) is regulated by rail t i pi e repeating 
sequences. ( 3) These repeating sequences can therefore be used as markers 
for genes irrportant in rrucosal colonisation and the interaction 
between the rricrobe and its host. 

Corrput er analysis can also be... 

... a gene wi I I r esul t i n t he I oss of a cert ai n f unct i on ( f or exarrpl e, I oss 
of rrot i I i t y) , and i t i s t hen possi bl e t o det er rri ne i f I oss of this 
function affects the ability... of rri cr oor gani srrs and has already identified 
i rrpor t ant vi r ul ence genes i n Sal rronel I a t yphi rrur i urn St aphyl ococcus aur eus, 
and Vibrio chol erae. (5-7) 

a her t echni ques t hat al I ow a mare gl obal appr oach to the st udy of . . . 

...and are therefore ideal for exarri ni ng clinical sarrpl es for rri cr obi al 
pathogens. Target DNA woul d be extracted from the sarrpl e and labelled 
with fluorescent dye, before being hybridised t o t he rri ni at ur i sed probe... 

...resistance. Consequently, a single hybridisation reaction would provide 

information on the diagnosis, predict the probable response to 

treatment, and provide useful data for clinical epi derri ol ogy studies. Cnce 

the problem of extracting clean target sequences ...may be 

protective. This is achieved by identifying proteins that are known to be 

maj or ant i gens i n ot her speci es or pr edi ct i ng whi ch pr ot ei ns ar e 

expressed on the cell surface and therefore likely to be i rrrrunogeni c. 
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Cnce identified, these can be purified and studied for protective effect, 
either al one or i n syner gy wi t h ot her antigens. A syst em t hat per nits 
direct screening of the entire genorre of a rri cr o- or gani sm f or 
i rrrrunogeni c antigens has also recently been descr i bed. ( 13) Such 
a syst em has considerable potential for the devel oprrent . . . 

. . . gonor r hoeae and N rreni ngi t i di s R cket t si a pr owazeki i St aphyl ococcus 
aureus Streptococcus pneuironi ae and S pyogenes Treponema pallidum 
Vi br i o chol er ae 
Par asi t es 

Brugia ma I ay i Cr ypt ospor i di urn par vum Lei shrrani a major PI as modi urn 
f al ci par urn Pneurrocyst i s carinii Schi st osorra rransoni Trypanosoma... 
26:399-407. 

(7) Chiang SL, Ivfekal anos JJ. Use of si gnat ur e- 1 agged nut agenesis to 
identify Vibrio cholerae genes critical lot colonization. Ivbl 

Mcrobiol 1998;27:797-805. 

(8) Val di vi a RH, Fal kow S. Bacterial genetics by f I ow cyt orret r y : 
r api d I sol at i on of Sal rronel I a t yphi rrur i urn aci d- i nduci bl e pr orrot er s by 
differential fluorescence induction. MdI Mcrobiol 1 996; 22: 367. . . 

. . . 9. 

(13) Barry MA Lai WC, Johnston SA. Protection against rrycopl asma 
infection using expr essi on- 1 i br ar y i rrrruni zat i on. Nature 

1995; 377: 632-5. 

(14) Fi nl ay BB, Cossart P. Exploitation of manual i an host cell... 
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si nee survei I I ance began. October, 1992, saw anot her unprecedented 
epi deni ol ogi cal event; a new epi deni c strain of Vibrio cholerae 
errer ged in I ndi a and Bangl adesh. 3 Thi s chol er a t oxi n ( CT) - pr oduci ng st r ai n 
was t he. . . 

...it has si nee been cl assi f i ed as V chol erae 0139 Bengal . 3 The I ack of 
cr oss- i rrrruni t y between the Bengal strain and other 01 cholera strains 
led to major epi deni cs of cholera... 

. . . st ool s are not cul t ured f or V chol erae. 
M crobi ol ogy of V chol erae 

V chol er ae i s a rrot i I e, cur ved, gr am negat i ve baci I I us, f i r st 
described in 1854 in Italy by Fi I i ppo Paci ni . 13 In... 

. . . speci es. 14 Of the 139 serogroups, as deterrrined by the composition of 
the major surface antigen of t he eel I wall (G), only two, 01 and 
0139, have been associated with epi deni cs; these two serogroups produce 
cholera toxin, which is responsible for the fluid secretion, a her 
serogroups have only been associated with sporadic cases and small... 

. . . and Hi koj i ma, based on quant i t at i ve di f f er ences of f act or s A, B, and C 
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of t he 0 ant i gen. 

V chol er ae 01 st r ai ns ar e al so di vi ded i nt o t wo bi ot ypes, cl assi cal 
and El Tor. Isolates from the third panderri c ( 1852-59) to the sixth 
( 1899- 1923) were caused by the... 

...01 biotype El Tor, but there is a nutation in the genes producing the 0 
antigen. 16 0139 strains can produce a polysaccharide capsule and have 
an increased capacity bot h f or in non-enderric areas where most of the 
population is non- i rrrrune. 1 8, 1 9 Under these circumstances the attack 
rates can be as high as 10% and... 

...the epi derri c to an endeni c phase occurs after a large proportion of the 
population is i rrrrune or serri - i rrrrune. Previous irrrrunity 

decreases illness in adults so higher attack rates are seen in children and 
i n woman. . . 

. . . ar e pr esent , have i ndi cat ed t hat i nf ect i on wi t h cl assi cal or gani srrs 
provides more potent and I ong- 1 ast i ng irrrrunity than infection with El 
Tor. In Peru, where outbreaks were caused exclusively by Vcholerae. .. 

...4500 cases in 1996 and this decrease was at least in part due to 
heightened irrrrunity. During the endeni c phase secondary t r ansrri ssi on 
of chol era occurs, pr i nci pal I y by i nt r af arri I i al spread of infection... 

. . . I i vi ng bact er i al f I or a i n est uar i ne ar eas. By cont r ast , V chol er ae 01 is 
very difficult to isolate unless there is cholera in the population. 
The persi st ence of V chol erae wi t hi n t he envi ronrrent . . . 

...in the popul at i on of f r ee- 1 i vi ng V chol er ae. The per i odi c i nt r oduct i on 
of such infectious envi r onmant al isolates into the human population, 
through ingestion of undercooked shellfish and seafood, is probably 
r esponsi bl e f or i sol at ed f oci of enderri c di sease in t he US Qui f 
Coast and Australia and for the clusters... 

...vascular collapse. The patient becomes lethargic or stuporous with 
sunken eyes and cheeks and dry rrucous rrerrbranes. Decreased skin 
turgor (skin- pinch sign) is found i n al I such cases. Urine f I ow. . . st or age 
cont ai ner s is i rrpor t ant in mai nt ai ni ng t he wat er suppl y. 
Recent advances i n vacci ne devel oprrent 
Parenteral, whole- eel I chol er a vacci nes have been in use 
since the late 19th century. Controlled trials in the... 

. . . SBL Vacci n AB) , devel oped in the I at e 1 980s, was al so f ound t o be saf e 
and i mrunogeni c in vol unt eer s. 41 Irrrrunity is conferred 7-10 
days after the second dose. This oral vaccine, given in two... 

...inactivated vaccines i s t he need for two or three doses, 1-2 weeks 
apart. If irrrrunity could be obtained more rapidly, a vaccine could be 
considered as an option for i rrrruni sat i on in the military and/ or for 
travellers and for the control of threatened cholera epi derri cs. . . 

. . . 1 03- HgR ( O ochol Berna; Swi ss Ser urn and Vacci ne Institute, Berne, 

Switzerland). This vaccine confers an i rrrrune response (and 

pr ot ect i on i n chal I enged vol unt eers) wi t hi n 8 days. 44 1 1 i s saf e and 

pr oduces af t er one dose, in t he i rmrunol ogi cal I y nai ve i ndi vi dual , a 

vibriocidal i rrrrune response that approximates natural 

i nf ect i on. 

I n t he volunteer challenge rrodel , CVD1 03- HgR pr oduces higher 
pr ot ect i on agai nst . . . 01 39 arrong al I age gr oups i n ar eas wher e V chol er ae 01 
is endeni c indicates that irrrrunity to 01 type is not protective 
against 0139.4 Epi derri ol ogi cal and laboratory studies suggest that natural 
irrrrunity t o 01 i s not protective against 0139,4 and this has been 
conf i r rred i n chal I enge. . . 

...ill ness seen wi t h this new st r ai n and its pot ent i al to cause I ar ge 
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epi deni cs among non- i muine adults mean that attenuated Vcholerae 
0139 type vaccines are needed urgently. Such vaccines are... 

. . . i s t hat or al chol er a vacci nes, ki I I ed and I i ve, wi I I become r eadi I y 
avai I abl e f or use i n i muini sat i on pr ogr anmres i n devel opi ng 
countries, 49 and for travellers, expatriates, and military personnel, a her 
possi bl y i rrpor t ant . . . 
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...ABSTRACT: t o t he pathogen and and are flushed out the bacterial or 
viral invader i n t he rrucous layer, thus el i rri nat i ng potential 
infection. Researchers propose a liquid for rail a of human oligosaccharides 
as a. . . 

...gastrointestinal rrucosa. a her pat hogens whi ch rri ght be t r eat abl e wi t h 
ol i gosacchar i de ant i - adhesi ves i ncl ude Escher i chi a col i , Vi br i o 
cholerae, and Cr ypt ospor i di urn par vum 

TEXT: 

...The first I i ne of defence against these infectious diseases 
consists of decoy oligosaccharides i n t he rrucous layer that lines all 
exposed epithelial cells and in saliva, tears, urine, sweat, and breast... 

...broad variety of infectious diseases. In theory, specific human 
oligosaccharides should be effective, safe, non- i rrrrunogeni c 
alternatives to, or supplements for, conventional antibiotics. Furthermore, 
because oligosaccharides are not bactericidal, resistance to... 
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Influenza viruses and many other human pathogens possess a surface 
protein that complexes with specific, rrerrbr ane- bound oligosaccharides 
on human eel I s. 3 The non-covalent pr ot ei n/ car bohydr at e interactions at 
i ndi vi dual si t es. . . 

...closely parallels their capacities to recognise and attach specifically 
to epithelial cells that line the rrucous nrenrbranes. To colonise a 
rrucosal surface, a rricrobe rrust resist clearance via mechanical flow 
of secretions, avoid local i rrrrune defences, and obtain adequate 
nutrition in an environment highly regulated by specialised host epithelial 
cells. Normally functioning human nxicosal surfaces effectively clear 
hundreds of non- adherent rricrobial species every day. 
The pat hogen pr ot ei ns ( cal I ed. . . 

...less suitable as drugs because of their large size (50 kDa or so) and 
potential i muinogeni ci t y. Thus, the rrost attractive strategy for 
developing ant i adhesive therapeutic agents is to use soluble forms of the 
human oligosaccharide corrponent , which are small (about 1 kDa) and non- 
i rrrrunogeni c. 

Host range and tissue tropism 

The vast majority of specific adhesion events between pathogen and... 
...rricrobial surface proteins that recognise carbohydrate chains on 
glycoproteins or gl ycol i pi ds that are anchored onto nucosal surface 
rrerrbr anes. 6 Ivany bacteria produce hair- 1 ike pi I i tipped with adhesi n 
mo I ecul es t hat can. . . 

...to cherri cal I y unique carbohydrate receptors. 7 Selective expression of 
these receptors on cells that line rrucosal surfaces provides a 
molecular basis for the well-known host range and tissue tropism of cormon 
pathogens. For exartpl e, up to 90% of Escherichia col i strains 
isolated from the urinary tract of children with acute pyelonephritis 
ar e coat ed wi t h P- pi I i t hat . . . 

. . . t r act . 8 Di f f er ences in t he f i ne speci f i ci t y of PapG adhesi ns expr essed 
by E col i st r ai ns i sol at ed f r om man and t he dog cor r el at e wi t h 
speci es- r el at ed di f f er ences i n di spl ay of gl oboser i es gl ycol i pi ds. . . 

...class of pi I i det er rri nes virulence and host range of enterotoxigenic E 
col i K99, an or gani sm r esponsi bl e for outbreaks of I i f e- 1 hr eat eni ng 
di ar r hoea i n pi gl et s, calves, and I ants. The target most avidly... 

...generated, rrol ecul ar signals corrrronl y induce the regulated expression of 
adhesi ns and other gene products. 11 Vibrio cholerae, as it passes 
through the human stomach, utilises a heat shock si gma factor to turn off 
transcriptional expression of pi I i , while increasing motility and 
chemotaxis. Wien these vibrios encounter conditions more favourable for 
col oni sat i on in t he I ower gut . . . 

...lacking, phase variants that fail to retain expression of adhesi ns and 
other factors required for rrucosal colonisation may emerge. 

Streptococcus pneumoniae, which colonises 40% of individuals without 
causing symptoms, can undergo... 

...and infectious transparent phenotype to a poorly adhesive, 

non- col oni si ng opaque phenot ype. 12, 13 Freshly isolated organisms bind 

buccal epithelial cells by specific attachment t o t he carbohydrate sequence 

Galb1-4 Q cNAc of adhesi n receptors. Pseudomonas aeruginosa produces 

neur arri ni dase in response t o t he hyperosmolar environment of the 

lungs of patients with cystic fibrosis. 16 Neur arri ni dase cleaves... 

...of carbohydrate adhesion receptors. Heritable differences i n t he ABO, 
Lewi s, and P car bohydr at e bl ood gr oup ant i gens I ead to di f f er ences i n 
expression of carbohydrate receptors in ext r ahaemat opoi et i c tissues, 
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especi al I y epi t hel i al eel I s I i ni ng. . . 

. . . 4Gal receptors that support attachment of ur opat hogeni c P- pi Mated E 

col i . Car ef ul corrpar i son of gl ycol i pi ds ext r act ed f r om t he vagi nal 

cells of ABO secret or s and non- seer et or s revealed that the f ucosyl at i on of 



. . . bi nd ef f i ci ent I y to a ni cr obi al adhesi n, 6 but is rror e I i kel y to be t oxi c 
and i rrrrunogeni c than is a carbohydrate horrol ogue. An analogue can be 
designed to fit a particular carbohydrate... 

...or I ect i n but it is unreasonable to expect the analogue to be considered 
"self" by i rrrrune cell receptors. 
IVbnoval ent vs pol yval ent 

The st r engt h of i nt er eel I ul ar adhesi ons t hat ar e rredi at ed by non. . . 

...other hand, polyvalent corrpounds are no longer natural human rrol ecul es 
and may be toxi c and i muinogeni c. 
O i gosacchari de del i very 

Shor t - chai n ol i gosacchar i des ar e t ypi cal I y hi ghl y wat er - sol ubl e, and 
ext r errBl y st abl e to heat . . . 

...that naturally adhere via type 1 f i rrbr i ae to branched high mannose 
chai ns N- 1 i nked t o rrerrbr ane gl ycopr ot ei ns. 6 Q obot et r aose was used in 
rri ce21 and Gal a1 - 4Gal bOVe in rronkeys22 to prevent ur i nar y. . . dose of 
enterotoxigenic E col i K99. 23 
Human rri I k par adi gm 

The protective effects of non- i rrrrunogl obul i n fractions of human 
rri I k against infections of the gastrointestinal, respiratory, and urinary 
t r act s dur i ng t he. . . 

...to 20 rrg/ kg beyond 10 weeks. 27 Thus, nature bathes the nasopharyngeal 
and gastrointestinal mucosal surfaces of nursing infants with high 
concentrations of oligosaccharides whose capacity to block adhesion of... 

... by a si ngl e r ecept or horrol ogue can be suf f i ci ent t o t i p t he corrpl ex 
rri cr oecol ogi cal balance toward rrucosal clearance in vivo. 

For exarrpl e, an i nf ect i ve dose of a st rai n of S pneurroni ae t hat . . . 

...adaptive rrol ecul ar fit between a microbial adhesi n and a carbohydrate 

sequence characteristically displayed by host rrucosal cells. 

Organisms cleared by this rreans from a rrucosal surface have, in 

ef f ect , si rrpl y f ai I ed to f i nd a host . The I i kel i hood of sel ect i ng a. . . 

. . . A 15-16. 
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7. Hultgren SJ, Nor mar k S, Abraham SN. Chaper one- assi st ed asserrbl y and 



...Ivasure HR. Phase variation in pneumococcal opacity: relationship between 
colonial morphology and nasopharyngeal colonization. Infect I mrrun 
1994; 62: 2582-89. 

13. Cundel I DR, V\ei ser JN, Shen J, Young A, Tuorranen El. Relationship 
between colonial morphology and adherence of Streptococcus pneumoniae. 

I nf ect I mum 1995; 63: 757-61. 

14. Andersson B, Porras 0, Hanson LA, Lagergard T, Svanbor g- Eden. . . 

. . . Q ausen H, Hakorror i S- 1 , St arrm V\E. Binding of ur opat hogeni c Escherichia 
col i R45 to gl ycol i pi ds extracted from vagi nal epithelial cells is 
dependent on histo-blood group secretor status. J Clin Invest... 

Page 144 



1 0585880VI BRI 0. t xt 



... t hat i nhi bi t adhesi on of Escher i chi a col i rredi at ed by K99 f i rrbr i ae: 

treatment of exper i rrent al col i baci I I osi s. Infect I mum 1990; 58: 
98- 106. 

24. Coppa GV, Gabrielli 0, Qorgi P, et al . Pr el i rri nar y st udy. . . 



. . . DESCRI PTORS: I muinol ogi cal aspect s 



17/3, K/ 57 ( 1 1 em 13 f rom f i I e: 149) 
Dl ALOG( R) Fi I e 149: TQ3 Heal t h&Wel I ness DB( Slv) 
(c) 2010 Gal el Cengage. All rts. reserv. 

01489914 SUPPLI ER NUM3ER: 15828324 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

Cholera vaccines: fighting an ancient scourge. (Cover Story) 

Makal anos, John J.; Sadof f , Jerald C. 

Science, v265, n5177, p1387(3) 

Sept 2, 

1994 

DOCUMENT TYPE: Cover Story PUBLI GATI ON FORMAT: Magazi ne/ Jour nal ISSN: 

0036-8075 LANGUAGE: English RECORD TYPE: Ful I t ext ; Abstract 

TARGET AUDI ENCE: Ac ad em c 

WORD COUNT: 2323 LI NE COUNT: 00185 



Cholera is a potentially lethal diarrheal disease caused by the 
Gram negative bact er i urn Vi br i o cholerae. This disease has a long 
history; descriptions of it can be found in Sanskrit... 

Until recently, epi derri c strains of both biotypes characteristically 
produced a serotype I i popol ysacchar i de O antigen, termed 01, whi ch i s 
known to be one of the pr i mar y targets of a protective i mrune 
response to cholera. In October 1992, however, a newserogroup of V. 
cholerae (designated 0139 or... 

...El Tor 01 strains but have acquired new genet i c information encoding a 
di st i net I i popol ysacchar i de 0 ant i gen and a pol ysacchar i de capsul e 
(3). Epi derri ol ogi cal data suggest that prior irrrrunity to the 01 
serogroup of V. cholerae offers little protection against the 0139 strains. 
The. . . 

...a cholera vaccine should offer a high degree of safety and should induce 
I ong- 1 er m i mruni t y against both overt disease and asyrrpt orrat i c 
intestinal carriage of V. cholerae (the latter being responsible for 
the majority of infections in enderri c areas). The vaccine should also be 
i nexpensi ve, easy. . . 

...efforts to develop effective cholera vaccines have produced few 
successes (4). Par enter ally adrri ni st er ed vaccines (killed whole- 
cell, I i popol ysacchar i de, and toxoid) have been largely abandoned 
because these vaccines induce only weak or short-term i rrrruni ty. The 
I i rri t ed success of these vaccines is attributed to their inability to 
induce a local intestinal or "rrucosal" i rrrrune response. 
Such rrucosal irrrrunity appears to be a critical feature of 
natural convalescence from cholera, a highly i rrrruni zi ng process that 
provides I ong- 1 ast i ng protection. 

The strong rrucosal irrrrunity elicited by V. cholerae 
results from direct exposure of intestinal epithelial surfaces to bacterial 
antigens. In principle, orally adrri ni st er ed vaccines could provide 
analogous exposure. Two different types of oral vaccines... 

. . . bl i nd, pi acebo- cont r ol I ed f i el d t r i al i nvol vi ng 63, 498 i ndi vi dual s i n 
rural Bangladesh established the safety, i rrrrunogeni city, and efficacy 
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of the BS- \AC vacci ne (5). Two or three closes of the BS. . . 

...confer 75% pr ot ect i on against di ar r hea caused by strains of Escherichia 
col i that produce an enterotoxin i rmrunol ogi cal I y cr oss- r eact i ve with 
chol er a B subuni t . Thi s t ype of vacci ne shoul d be adapt abl e to new. . . 

...a concept that will be tested by inclusion of an 0139 strain into the 
killed whole- eel I corrponent of BS- WC vacci ne. Potential 
I i rri t at i ons of t he BS- \AC vacci ne i ncl ude i t s corrpl ex. . . 
...manufacture and easy to adrrinister (in a single oral dose) and are 
likely to induce i rrrrune responses that best rri rri c natural 
conval escence f r om chol er a because t hey al I ow I ocal expr essi on of bact er i al 
antigens that are not readily produced in cell culture. M M Levi ne 
and col I eagues showed t hi s. . . 

. . . si de ef f ect s of live chol er a vacci nes. One pr oposal , t hat a second 
bacterial toxin night be responsible (4), has been discounted because 
appropriately deleted strains still display a high degree of r eact ogeni ci t y 
...studies on these El Tor 01 and 0139 vaccines have been encouraging. Two 
t ypes of mot i I i t y- def i ci ent vacci ne der i vat i ves, one a f i I arrent ous 
nut ant (Peru- 14) and the other a nonrrot i I e rait ant (Bengal -15), have been 
t est ed i n vol unt eer s and corrpar ed t o t hei r rrot i I e, i sogeni c 
counterparts (Peru-3 and Bengal -3, respectively). Peru-14 was well 
t ol er at ed corrpar ed to... 

...strains was substantially reduced or delayed i n t he vacci nees in both 

studies. Thus, rrut agenesis of rrat i I i t y- cherrot axi s genes merits 

further exploration as a way to reduce the r eact ogeni ci t y of attenuated V 



. . . Cr gani zat i on i ndi cat e t hat t hi s goal woul d cost Lat i n Amer i ca al one t ens 
of bi I I i ons of dol I ar s. 

Vi br i o chol er ae has of t en pi ayed t he r ol e of Gr i m Reaper ( see 
f i gur e) , but it has al so. . . 

...the fruits of what we have learned fromV. cholerae can be applied to 
effective immunization. In addition, continued studies on the 
properties that enable V. cholerae to be such a potent i rrrrunogen may 
help to clarify the general physiology of mucosal i rrrruni t y . 
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...J. Ivekal anos, D. Taylor, unpublished data. (18.) J. C. 0 errens, D. 
Spriggs, D. Sack, in Vibrio Cholerae and Cholera. IVbl ecul ar and 
Q obal Perspectives, I. K. V\achsrrut h, P. A Blake, 0. Q svi k. . . Bost on, IvA 
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17/3, K/58 (Item 14 f rom f i I e: 149) 
DI AL0G( R) Fi I e 149: TG3. Heal t h&Wel I ness DB( SIV) 

Page 146 



1 0585880VI BRI 0. t xt 
(c) 2010 Gal el Cengage. All rts. reserv. 

01489009 SUPPLI ER NUM3ER: 15805230 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

0 i ni cal aspects of Carrpyl obact er jejuni infections in adults. 
Pet erson, M chael C. 

The Wstern Journal of Madi ci ne, v161, n2, p148(5) 

August , 

1994 

PUBLI CATI ON FORMAT: Magazi ne/ Jour nal ISSN: 0093-0415 LANGUAGE: English 
RECORD TYPE: Ful I t ext ; Abst r act TARGET AUDI ENCE: Pr of essi onal 
WORD COUNT: 4803 LI NE COUNT: 00414 

... AUTHOR ABSTRACT: and infected patients frequently present wi t h 
abdorri nal pain and fever. Less frequently, C j ej uni is responsible 
for bacteremia, septic arthritis, septic abortion, and other 
extraintestinal infections. React i ve art hr i t i s, Rei t er ' s syndr ome. . . 

...stool or gani sm t han Sal rronel I a or Shi gel I a speci es. Recurrent and 
chronic infection is generally reported in i rrrrunocorrpr orri sed hosts. 

Carrpyl obact er species, which inhibits the growth of other bacteria 
and yeast, was descr i bed. [ 67] a her isolation media have been 
outlined and include Preston, modified CCDA, (*) and Butzler medi a. [ 68] One 
author noted a nearly twofold increase in Carrpyl obact er isolation 
rates when using the filtration rret hod rather than standard plating on 
sel ect i ve rredi a. [ 69] DNA. . . 

...enteritis. Mat hods of serotyping C j ej uni strains that rely on 
heat -st able and heat - 1 abi I e antigens have been descr i bed. [ 70, 71] 
Ther apy 

Because C j ej uni ent er ocol i t i s is gener al I y a sel f - 1 i rri t ed. . . 

...in 0.5% to 8. 4% of organisms f r om devel oped countries; however, 65% of 
those isolated from a series in Thailand were 

eryt hrorryci n- resi st ant . [ 69] Er yt hr onryci n resistance is substantially more 
corrrrDn C j ej uni infection, and recurrent or chronic infection may be found 
in i rrrrunocorrpr orri sed patients. Eryt hrorryci n is regarded as the 
ant i bi ot i c of choi ce when support i ve t her apy al one i s i nadequat e. . . 

...United States. J Infect Di s 1985; 151:956-959 [3.] King EQ Human 

1 nf ect i ons wi t h Vi br i o f et us and a cl osel y r el at ed vi brio. J 

Infect Di s 1957; 1 01 : 1 1 9- 1 28 [ 4. ] Veron M Chat el ai n R: Taxonorri c study of 

. . . IvcKendr i ck M/y Geddes AM Gaart y J: Carrpyl obact er ent er i t i s: A st udy of 

clinical features and rectal rrucosal changes. Scand J Infect Di s 

1982; 14: 35-38 [ 44. ] Larrbert ME, Schof i el d PF, Ironside... 

...NO, Albert sen K: Carrpyl obact er enterocolitis - An irrportant differential 

diagnosis in ulcerative colitis. Acta Pathol Mcrobiol I rrrrunol Scand 

[A] 1983; 91:31-33 [46.] Col gan T, Larrbert JR Newman A, Luk SC.. 

. . . Arrpel NM Schi f man RB, et al : Persistent Carrpyl obact er jejuni infections 
in patients infected with human i rrrrunodef i ci ency virus (HIV). Ann 
Intern Mad 1988; 108:540-546 [49.] Kal dor J, Pr it chard H, Serpell... 

. . . Di s 1992; 19:257-263 [52.] BI aser MJ, Sm t h PF, Kohl er PF: 

Suscept i bi I i t y of Carrpyl obact er i sol at es to t he bact er i ci dal act i vi t y 

of human serum J Infect Di s 1985; 151:227-234 [53... 

. . . V\at er man SH: I nci dence of carrpyl obact er i osi s among pat i ent s wi t h Al DS in 
Los Angeles County. J Acqui r I rrrrune Def i c Syndr 1991; 4:598-602 [54.] 
Keat A: Reiter's syndr orre and reactive arthritis... 

...66.] Dekeyser P, Gossui n- Det r ai n M Butzler JP, St er non J: Acute 
enteritis due to related vibrio: First positive stool cultures. J 
Infect Dis 1972; 1 25: 390- 392 [ 67. ] SkirrowM3: Carrpyl obact er .. . 
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...hemagglutination technique for serotyping Carrpyl obact er fetus subsp 
jejuni on the basis of soluble heat -stable antigens. J Q i n Mcrobiol 
1980; 12:732-737 [71.] Li or H, Wodward DL, Edgar J A, Laroche LJ, Qll P: 
Serotyping of Carrpyl obact er jejuni by slide agglutination based on 
heat - 1 abi I e antigenic factors. J Qin Mcrobiol 1982; 15:761-768 
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. . . ABSTRACT: P. shi gel I oi des) i n cont am nat ed dr i nki ng wat er in devel opi ng 
count r i es may pr ovi de a f or m of nat ur al i nmruni zat i on agai nst Shi gel I a 
sonnei infection ( S. sonnei ) . S. sonnei causes shigellosis, a bacterial 
f or m of bl oody. . . 

... of t he si rri I ar LPS corrponent f ound i n S. sonnei , exposur e t o P. 
shi gel I oi des may conf er i rmuni t y agai nst shi gel I osi s. 

. . . AUTHOR ABSTRACT: tot hat of S sonnei . Thus, exposur e t o P shi gel I oi des 
by dr i nki ng cont ami nat ed wat er may i nmruni se popul at i ons t o S sonnei . 
As econoni c devel oprrent occurs, water quality improves and populations 
becorre suscept i bl e to S sonnei . Al t hough dr i nki ng pur e wat er has many 
advantages, i rmmjni sat i on against S sonnei may be one benefit of 
traditional water sources. Lancet 1994; 343: 1413... 

disease is an invasive diarrhoeaie, bacteria invade the mucosa of 
the large intestine causing severe mucosal i nf I arrrrat i on and 
occasional sept i caeni a. By contrast with watery diarrhoea in which the 
smal I i nt est i ne i s. . . 

...in devel opi ng count r i es shoul d I ogi cal I y f aci I i t at e i nf ect i on wi t h bot h 
species. Also, a shift t owar d i ncr easi ng i sol at i on of S sonnei has 
been observed in countries undergoing econoni c development (transition 
econoni es) . 

Exampl es of t he r at i o of r at es of i sol at i on of S f I exner i 
corrpar ed wi t h S sonnei ( F: S r at i o) r epor t ed from devel opi ng count r i es 
i ncl ude. . . 

...1:1 in 1990. [9] In Chile the ratio is about 1:1. [10] 
Different isolation rates of the two species 

Among possible explanations for variations between developed and 
devel opi ng count r i es. . . 

. . . sarrpl i ng t echni ques; i nf ect i on wi t h S sonnei occurs ear I y in life, 

causing the population to becorre i nmrune; or exposure to other 

ni cr oor gani srrs with cr oss- r eact i ng antigens i nmruni ses and 

protects the population. Of these potential explanations, the last appears 

t o be most consi st ent . . . 

...is t he bact er i urn most of t en associ at ed wi t h such di ar r hoea, [11,12] S 
sonnei is frequently isolated, [7] suggesting that this bacteria is 
common i n t he faecal flora of the host populations. 
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Detection bias as an explanation for the lack of S sonnei 
isolations seems unlikely because even in cormuni t y- based active 
sur vei I I ance st udi es desi gned t o det ect nri I d i I I ness. . . 

...ratio is that inhabitants of developing countries are exposed to a 
nri cr oor gani sm t hat possesses an antigen that cross- reacts wi t h S 
sonnei . Exposur e to this ot her nri cr oor gani sm act s as a nat ur al I y . . . 

... rri cr oor gani sirs. A f ood- bor ne or gani sm or one t r ansrri 1 1 ed 
person-to-person seems less likely to i muini se a high proportion of 
the population because transmission would be sporadic. Also, since econoni c 
devel oprrent ... 

. . . or gani sm [ 14] Wth only one species, but mil t i pi e ser ot ypes, [ 1 5, 1 6] P 
shi gel I oi des has been i sol at ed f r om sur f ace wat er sarrpl es i n many 
devel opi ng count r i es. [ 17- 19] I n Bangl adesh, P shi gel I oi des has been 
isolated throughout the year, and, although occurring in lower 
nurrbers (about [ 1 0. sup. 2] / rrt_) than... 

. . . f ound i n ever y sarrpl e col I ect ed ( unpubl i shed obser vat i ons, A Huq) . 
Speci al cul t ur e rret hods ar e needed to i sol at e P shi gel I oi des because 
of its low nurrbers; hence, the organisms importance is frequently 
over I ooked. . . 

. . . P shi gel I oi des has not been descr i bed. However , ser ot ype 1 7 was t he most 
comron environmental serotype isolated in a study from eastern 
Europe. [ 15] The common LPS i n S sonnei and P. . . 

. . . S sonnei ant i ser urn ( whi ch I ed to t he name shi gel I oi des) and by I i nes of 
identity in i muinodi f f usi on assays when antigens from the two 
bacteria were compared with corresponding hyperimmune ant i ser a. [ 21] The 
i dent i t y of t he. . . 

. . . P shi gel I oi des can be used when rreasur i ng ant i - s- sonnei LPS ant i bodi es 
by enzyrre- 1 i nked i rrrrunosor bent assay. [22] 

The hypothesis is strengthened by the observation that LPS appears to 
be t he pr i mar y pr ot ect i ve ant i gen for Shi gel I a spp. [ 24] Si nee t hi s 
pr ot ect i ve ant i gen i s expr essed by P shi gel I oi des, pr ot ect i on agai nst 
S sonnei r esul t i ng f r om f r equent exposur e to P shi gel I oi des seems hi ghl y 
pi ausi bl e. 

Rabbi t st udi es conf i r m t hat i nrruni sat i on wi t h P shi gel I oi des 
can pr ot ect agai nst S sonnei . [ 25] Rabbi t s or al I y i nrruni sed wi t h 
either virulent or at t enuat ed shi gel I ae ar e pr ot ect ed agai nst virulent 
chal I enge wi t h t he horrol ogous ser ot ype of shi gel I ae. [ 26] Si nri I ar I y, r abbi t s 
i muini sed or al I y wi t h I i ve P shi gel I oi des serotype 17 are al so 
pr ot ect ed agai nst S sonnei , suggest i ng t hat .. . 

... t he r esul t of i nf ect i on wi t h P shi gel I oi des is not cl ear . Based on 
higher rates of isolation from cases of diarrhoea than f r om cont r ol s, 
sorre i nvest i gat ors have concl uded t hat P shi gel I oi des is... 

...enteric pat hogen, [ 27- 31] whereas other studies have found no such 
associ at i on bet ween P shi gel I oi des i sol at i on and di ar r hoea. [ 32] 
Furthermore, in volunteer studies no illness followed challenge wi t h P 
shi gel I oi des, even. . . 

... P shi gel I oi des i nf ect i on has not been f ort hcorri ng. St udi es i n pi gs and 

r abbi t s show a rri I d mucosal i nf I arrrrat or y r esponse in t he srral I 

i nt est i ne af t er or al P shi gel I oi des chal I enge, al t hough t he ani ma I s show no 

synpt oms. [ 33, 36] Wiet her mid rrucosal i nf I arrmat i on occurs in human 

beings is not known, but if it does the i nmune response night 

be enhanced. 

Ser oepi deni ol ogi cal st udi es f r om Chi I e and Vi et nam deironst r at e 
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acqui si t i on of ant i - p- shi gel I oi des. . . 

...for t r ansrri 1 1 i ng many pathogens and there are obvious and overwhelming 
benef i t s f r om i rrpr ovi ng wat er supplies. I rrrruni sat i on agai nst S sonnei 
may be one advantage (albeit meagre) of traditional water sources. 
The i rrpl i cat i ons. . . 

...point to epi derri ol ogi cal lessons about resistance to infection from 

exposure to unrelated rri cr oor gani sms. Cr oss- r eact i ng antigens are not 

I i rri t ed to t he LPS of P shi gel I oi des and S sonnei . Cr oss- r eact i ons ar e 

comrron among enterobacterial LPS antigens, Vi antigen of 

Sal rronel I a t yphi cr oss- r eact s wi t h a si rri I ar capsul ar pol ysacchar i de of 

ci t r obact er , [ 38] and t he ent er ot oxi ns of E col i and Vi br i o chol er ae 

ar e near I y i dent i cal . [ 39] Thus, r esi st ance to i nf ect i on f r om one bact er i a 

may be r el at ed. . . 

... Cur hypot hesi s al so suggest s t he possi bi I i t y of i dent i f yi ng genet i cal I y 
stable "natural vaccines" with cr oss- r eact i ng antigens, which, if 
found to be avirulent or rendered harrrless, could be used to protect 
agai nst . . . 

. . . S, Yamada S, Kudoh Y. Species and serovar distribution and drug 
resistance of Shigella strains isolated f r om i rrpor t ed and domestic 
cases in 1980- 1989 in Tokyo. Kansenshogaku Zasshi 1991; 65: 857... 

...Pediatrics 1992; 90: 406- 11. [14] Ferguson VWV Henderson ND. Description 

of strain C27: a motile organism with the major antigen of 

Shigella sonnei phase I. J Bacteriol 1947; 54: 179-81. [15] Al dova E. 

Serotyping of PI esi orronas shi gel I oi des strains with our own antigenic 

schema: an attempted epi deni ol ogi cal study. Zentralbl Bakteriol Hyg [A] 

1987; 265: 253-62. [16] Al dova E. Experiences with serology of P. 

shi gel I oi des. J Hyg Epi derri ol I rrrrunol 1987; 31: 76-8 1. [17] Arai T, 

I kej i ma N, 1 1 oh T, Sakai S, et...11: 165-67. [20] Huq A, Chowdhury M\ Sack 

DA. Cpt i ma I gr owt h t errper at ure f or t he i sol at i on of PI esi orronas 

shi gel I oi des using various selective and differential agars. Can J 

Mcrobiol 1991; 37: 800-02. [21] Sayeed S, Sack DA, Qadri F. Cross reacting 

ant i gens bet ween PI esi orronas shi gel I oi des 0:17 and Shi gel I a sonnei . 

Bangladesh J Mcrobiol 1989; 6: 7-12... 

. . . AA, Levi ne Mvl Age- specific prevalence of ser urn ant i bodi es t o t he 

i nvasi on pi asm d and I i popol ysacchar i de ant i gens of Shi gel I a speci es 

in Chilean and North Arrer i can populations. J Infect Di s 1992; 166: 158-61. 

[23] Ekwal I E, Cam PD, Trach DD, Taube A, Lindberg A. Shi gel I a f I exner i a 

ant i gen- speci f i c enzyma i rmxinoassay: cl ass- speci f i c antibody 

titres against I i popol ysacchar i de antigens in healthy Vietnamese and 

Swedish populations. Ser odi agnosi s I rrrrunot her 1988; 2: 47-61. [24] 

Her r i ngt on DA, Van de Ver g I , , For rral SB, et al . . . 

...353-57. [25] Sayeed S, Sack DA, Qadri F. Protection from Shi gel I a sonnei 
i nf ect i on by i rrrruni zat i on of r abbi t s wi t h PI esi orronas shi gel I oi des 
(SVC 0.1). J Ved Mcrobiol 1992; 37: 382-84... 

...Sarker M=l, Sack DA. Protection of adult rabbits and monkeys from lethal 

shi gel I os i s by or al i rrrruni zat i on wi t h , t hyrri ne- r equi r i ng and 

t errper at ur e- sensi t i ve mutant of Shi gel I a f I exner i Y. Vaccine 1990; 8: 153 



. . . RM Tall BD, Levi ne Mvl In vitro and in vivo pathogenicity of 

PI esi orronas shi gel I oi des. Infect I rmun 1987; 55: 979-85. [34] Rut al a 

W\, Sarubbi FA, Finch CS, Maccorrrack JN, Steinkraus GE. . . 

...20: 546-50. [38] Houng HS, Noon KF, Cu JT, Baron LS. Expression of Vi 
ant i gen in Escher i chi a col i K- 12; char act er i zat i on of Vi aB f r om 
Qtrobacter freundii and identity of Vi aA. . . 
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represent the wild type for sequencing (9). It was derived from the 
original K-12 (isolated in 1934) by curing it of I arrbda prophage and 
F f act or without treatment by rrutagens... 

...vector. The Ml 3 library clones were grown in rri crot iter dishes, 
si ngl e- st r anded DNA t errpl at e was i sol at ed in a par al I el pr ocess, 
sequence reactions incorporating internal [ . sup. 35S] were performed 
r obot i cal I y by a. . . t he CRF o1 21 ( Fi g. 1 ) i s a GsnBank- EM3L ent r y X05967 
containing the sequence "bent 19," isolated in an experiment designed 
to identify fragments with static bends. It is actually two separate... 

...a regulatory gene of phosphat i dyl ser i ne synthetase, which has a role in 
biosynthesis of a rri nor rrerrbrane phospholipid and maps to this area 
(26). In that case o137 may serve soma f unct i on. . . and f r om conpl ement at i on 
data (21). This gene codes for guanosi ne pent aphosphat ase, part of the 
stringent response syst em of regulation. The next CRF is identified 
as rrrrrA (31) , whi ch maps near rep. . . 

. . . t he t wo I oci , r f e and r f f , whi ch part i ci pat e in t he synt hesi s of t he 
enterobacterial corrrron antigen (EGA) (36). ECA consists of rrul t i pi e 
repeats of a three- sugar polysaccharide ( N- acet yl - D. . . 

. . . acet arri do- 4, 6- di deoxy- D- gal act ose) I i nked t o a gl ycer ophosphat i dyl 
r esi due anchor i ng i t t o t he rrerrbr ane. The f i r st CRF in this r egi on 
has been sequenced (37) and identified as rfe; it... 

...consensus for operons that are under the overall control of f I hD and 
f I hC, involved in flagellar synthesis or chenrotaxis (46). In 
contrast, the K. aerogenes genes are encoded by a single... 

. . . REP el errent consisting of two copies of the repeat sequence. The cor A 
sequence encodes a rrerrbr ane- associ at ed protein with a role in Mg(2+) 
and Co(2+) ion transport (49) and. . . f r om 38 t o 41 per cent when t he ubi B 
protein is corrpared to LuxG proteins from Vibrio harveyi , 
Vi br i o f i scher i , and Phot obact er i urn phosphor eum ( 56) . In addi t i on, 
t he sequences f r om t hese speci es ar e as si rri I ar . . . Har ayarra, J. Bact er i ol . 
173, 1690 ( 1991)]; 40.2 percent over 226 aa wi t h LuxG of Vibrio 
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fischeri [ E. Swart zman, S. Kapoor , A. Q-aharn E. IVfei ghen, ibid. 172, 6797 
( 1990)] ; 37. 7. . . 
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also hemol yt i c- ur enri c syndroms. C j ej uni was recognized as a 
diarrheal pathogen i n t he 1970s. Vibrio cholerae has long been 
recognized; Yersinia organisms and others that are less well known are... 

... of di ar r hea ar e G I arrbl i a, Ent amoeba hi st ol yt i ca, and Cr ypt ospor i di urn 
sp. These can cause diarrhea in i mrunoconpet ent persons and present a 
mor e ser i ous pr obi em i n t hose who have Al DS. 
Wiy does t he. . . 

... or gani sm i s Q ost r i di um difficile, t he rraj or cause of 

ant i bi ot i c- associ at ed col i t i s, which is difficult t o i sol at e i n 

normal persons. In fact, there can be 1,000 organisms per gram of stool... 

survive easily i n t he seerri ngl y hostile environnrent of bile acids and 

enzyrres. 

6 Does the rrucous I i ni ng of t he G tract work for or against 
or gani sms? 

It definitely works against the... 

. . . al t er i ng suscept i bi I i t y to i nf ect i on at this I evel . 

7 Wiat kind of protective role does the i rrrrune system pi ay? 
The i rrrrune syst em has an amazing fallback role. The first line 

of defense is local I gA. Appr oxi mat el y 1 % of the population lacks this 
i rrrrunogl obul i n and t hus i s more suscept i bl e to cert ai n ki nds of 
infectious diarrheal disorders. 

The next line of defense is I gG and I gM i rrrruni t y. Because 
certain organisms can invade beyond the intestinal epithelium humoral 
imuinity (in addition to eel I - madi at ed i rrrruni ty) also has a 
role in lirriting infection. Both of these i rrrrune syst errs probably 
help prevent further invasion by sal rronel I ae, shi gel I ae, and other such 
or gani sms. I gG may. . . 

...role in protecting against giardiasis, which is a I uni nal disease. Drugs 

that i nt erf ere wi t h both i rmune systems (such as toxic agents, 

steroids, and other i muinosuppr essi ve medications) and diseases such 

as t he I yrrphomas i npai r t hi s def ense and t hus i ncr ease r i sk f or i nf ect i ous 

di ar r hea. 

8 Wiat i s t he r ol e of i nt est i nal mot i I i t y? And what par t is 
played by the normal intestinal flora? 

The body' s ur ge to... 

...for rredi ci ne to si ow t hei r bowel movements. Thus, the use of agents to 
i nt er f er e wi t h mot i I i t y cr eat es a di I errma. If a pat i ent seems t o 
have a secretory diarrhea, we rrost I i kel y. . . may have a secretory corrponent . 
Patients with salmonellosis or shigellosis often have crarrps and small, 
nxicous, bloody stools. The i nf I armrat or y response to invasion is 
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probably the major cause of diarrhea. The secretory effect may be explained 



. . . cycl ase t o make cAIVP; t he noxi ous event s of i nf I arrmat i on, st i I I not wel I 
understood, are probably responsible for diarrhea associated with 
blood, rrucus, and crarrping. [3] 

11 How do you conduct your ... Agent s Chenrot her . 1986;30:671-674. 

[ 15] Konowal chuk J, Speirs Jl, Stavric S. Veno cell response to 
acytotoxinof Escher i chi a col i . Infect I rmun. 1977;18:775-779. 

[ 
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Vibrio vulnificus: hazard on the half shell. 

ABSTRACT: Vibrio vulnificus is a bacteria that can cause 
sepsis and shock. It is present in seawater and... 

...by freezing or boiling. Patients with liver disease, AIDS, and diseases 
or treatments associated with i rrrrunosuppr essi on, have a greater risk 
of becorri ng ill after eating cont arti nat ed shellfish. These patients should 
avoi d. . . 

AUTHOR ABSTRACT: Vi br i o vul ni f i cus i s an ext remel y i nvasi ve 

gr am- negat i ve bacillus that causes bacteremia and shock. It should be 

suspected in any patient who is immunocompromised or has liver 

disease or herrochr orrat osi s. Reduced gastric acidity may also increase the 

risk of . . . 

...antibiotic therapy, and supportive care. Rapidly diagnosing and prorrptly 
i ni t i at i ng t her apy ar e cr i t i cal because V vul ni f i cus i nf ect i on i s 
rapidly progressive and mortality approaches 100% if septic shock occurs. 

TEXT: 

Vibrio vulnificus is an increasingly recognized cause of 
sepsis that occurs in patients with preexisting liver disease or 
i rrrrunocorrpr orri sed states who have recently ingested raw seafood. 
Because of dietary trends, this at-risk patient population may be eating 
increasing amounts of shellfish without awareness of the associated risks. 

V vul ni f i cus i nf ect i on is r api dl y pr ogr essi ve and deadl y i f not 
recognized prorrptly and treated aggressively. 

This review was prompted by the case of a patient who presented with 

V vul ni f i cus sepsi s af t er i ngest i ng raw oyst ers shi pped f r om 
Louisiana to her horre in northern California. 

Hi st or y 

Vul ni f i cus comes f r om t he Lat i n wor d f or " woundi ng" - - an 
appropriate name, as this species of Vibrio may cause extensive soft 
t i ssue damage. Hi ppocr at es descr i bed what may be t he f i r st case in... 

...two days after he bathed and clammed i n t he seawater of Narragansett 
Bay. [2] Although Vibrio vulnificus was first isolated by 
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the Centers for Disease Control in 1964, [3] the patient's syrrpt om corrpl ex 
was i ni t i al I y rri st akenl y at t r i but ed to Vi br i o par ahaemol yt i cus. 
Vibrio vulnificus was first given its name in 1979. [4,5] 
i derri ol ogy 

e peak i nci dence of cases. . . 

. . . The or gani sm i s hal ophi I i c ( sal t - 1 ovi ng) ; it wi I I not gr ow i n a sal t f r ee 
envi r onrrent . V vul ni f i cus i s most f r equent I y i sol at ed f r om 
seawater wi t h a terrperature greater than 20 [degrees] C ( 68 [degrees] F) 
and a. . . 

. . . oyst er s most I i kel y to be posi t i ve dur i ng war m surrrrer rront hs. [13] The 
i nci dence of V vul ni f i cus i nf ect i on i s not i ncreased wi t h f ecal 
cont am nat i on of seawater, and, i n f act , the or gani sm may. . . 

...in seaf ood kept at r oom t errper at ur e but wi I I be ki I I ed by boi I i ng or 
f r eezi ng. [ 9] 

Vibrio vulnificus has been found in virtually every 
geographic location i n t he United States, including seawater in... 

...Belgium and Australia, but rrost reported cases are from the United 
St at es . 

Pat hophysi ol ogy 

Vibrios are motile, curved, rod- shaped, gr am- negat i ve bacteria. 
Vibrio vulnificus is an extrerrely invasive organism that 
comTDnl y causes bact er erri a and shock. It may invade vascular... 

...which is thought to be due t o t he extracellular toxins produced by this 
bacterium [18] Subcutaneous tissue, nruscl e, and nerves may be 
completely destroyed i n t he course of this infection. 

I r on appear s t o be needed f or t he gr owt h of V vul ni f i cus. 
[6,19,20] Studies using ani rral s show the median lethal dose for organisms 
pr oduci ng sepsi s wi I I be I ower ed i f i r on i s gi ven as a pr erredi cat i on. 
Vibrio species are able to extract iron f r om herrogl obi n and use 
i t as a nutrient. The elevated serum and tissue iron... 

...found in patients with liver disease may provide a nutrient substrate 
for the proliferation of Vibrio organisms. 

Several other theories exist as to why morbidity is increased i n t he 
presence of liver disease. The shunting of portal blood containing V 
vul ni f i cus i nf ect i on ar ound a di seased I i ver may I ead t o sept i cerri a. 
[13] Poor opsonization and a reduced... 

...of hypotension is thought to be due to several toxins produced by the 
pat hogeni c V vul ni f i cus. A cyt ol ysi n has been shown t o be hemol yt i c 
i n ani mal s and causes a di sr upt i on of . . . 

...as thiosulfate citrate bile salts is usually necessary. The laboratory 
shoul d be not i f i ed t hat V vul ni f i cus i s suspect ed because 
i dent i f i cat i on of t he or gani sm can be di f f i cul t ( especi al I y f r om st ool 
speci mens) . [ 26. . . 

...patients have been shown to be at greater risk for corrpl i cat i ons after 
expos ur etoVvulnificus. It israrefor a per son wi t hout a r i sk 
f act or t o be af f ect ed. 
Hi gh- risk... 

. . . I ow gast r i c aci d ( achl or hydr i a or ant aci d or [ H. sub. 2] bl ocker use) ; 
[26,31] 

* Corrpr orri sed i muine syst ems (patients with the acquired 
i rrrrunodef i ci ency syndrorre [AIDS] or AIDS- related corrpl ex; patients 
with cancer, especially during t r eat rrent ; patients ...diarrhea, and 
abdoni nal pai n wer e al I corrrron conpl ai nt s. Cul t ur es of bl ood wer e posi t i ve 
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for V vul ni f i cus i n 97% of t hese pat i ent s. Var i ous ot her cultures 
were also positive, including cultures of cerebrospinal... 

...gastroenteritis characterized by vorriting, diarrhea, and abdorri nal pain 
wi t h a st ool cul t ur e posi t i ve f or V vul ni f i cus. None of t he pat i ent s 
in t hi s gr oup di ed. 

Two other large reviews of 39 [13. .. 

...reports in the literature that errphasi ze the wide spectrum of disease 
processes caused by V vul ni f i cus. These i ncl ude pneurroni a and 
sept i cerri a f ol I owi ng t he aspi r at i on of seawat er , [ 34] rreni ngi t i s, [7] 
spontaneous bacterial... 

...with necrotizing fasciitis (gangrenous erysipelas), ecthyma gangrenosum 
secondary to Pseudorronas aeruginosa or Aerorronas species, other 
Vibrio species infections, brown recluse spider bites, and 
staphylococcal or streptococcal eel I ul i t i es (Table 2). [6,41... 

. . . corrrron than leukocytosis, a her corrpl i cat i ons include the respiratory 
distress syndroms and heart block. 
Management 

Cnce Vibrio vulnificus is suspected, appropriate cultures 
(of blood, wound or bullae, and stool specimens) should be done... 

. . . savi ng i n some cases ( Tabl e 3) . [ 43] 

As of May 1 , 1 988, i nf ect i on due to Vi br i o speci es i s a I egal I y 
not i f i abl e condi t i on in Gal i f or ni a. [9] 

0 i ni cal I rrpl i cat i ons 

Al t hough ear I y t r eat rrent wi t h. . . 

... t he need f or educat i on to pr event t hi s di sease f r om occur r i ng ( Tabl e 4) . 

0 i ni ci ans shoul d war n i rmunocorrpr om sed pat i ent s ( i ncl udi ng t hose 
infected with the human i rrrrunodef i ci ency virus) to avoid eating raw 
seaf ood. 

If the prevention of Vibrio infection is not possible, 
physicians trust maintain a high index of suspicion to identify patients... 

...antibiotic therapy begun, and blood pressure support initiated. 
Surrrrary 

Ther e ar e t wo rraj or syndr ones of Vi br i o vul ni f i cus 
infection. Cne of these is primary sept i cerri a, which is usually seen in 
patients with under I yi ng. . . by local supportive measures are the key to 
r educi ng t he i rrpr essi ve rror t al i t y associ at ed wi t h V vul ni f i cus 

1 nf ect i on. 
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...ABSTRACT: to the Wjr I d Health Organization by 35 countries. Untreated 
cholera, due to various strains of Vibrio cholerae 01 ( VC) , can 
result in fatality rates of 40 percent. It is estimated that... 

. . . I i 1 1 1 e ef f ect on chol er a cont r ol , si nee it is capabl e of i nduci ng onl y 
I ow I evel s of i rrrruni t y f or shor t per i ods of t i me. Si nee col oni zat i on 
of the human intestine accorrpani ed by bacterial adherence t o t he gut are 
essential t o t he pathogenesis of VC, antigens capable of st i mil at i ng 
antibody responses against these cellular corrponents are currently 
being evaluated for inclusion in vaccines, a her exper i rrent al vaccines... 
...using live carrier bacteria) and live attenuated strains. Strains of 
enterotoxigenic Escherichia col i ( ETEC) are responsible for large 
nurrbers of acute diarrhea cases, especially in developing countries and 
among young chi I dr en. . . 

...others are unable to withstand high t errper at ur es. To be effective 
against ETEC, vaccines rrust include antigens representative of these 
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components to facilitate i muine responses. Candidate vaccines 
include an oral inactivated whole- eel I purified antigen, 
I i ve car r i er bact er i a vacci nes, Col i ci n- E2 t r eat ed whol e eel I 
vacci ne, and avi r ul ent sal rronel I a as a car r i er f or ETEC ant i gens. 
(Consumer Surrmary produced by Reliance Ivedi cal Information, Inc.) 

a si gni f i cant rol e in t he cont rol of chol era si nee i nduce onl y a 
I ow I evel of irrrrunity over a short period. Research is under way to 
develop effective oral vaccines based on nonliving organisms and at gens, or 
on live, attenuated strains of Vibrio cholerae 01. the meet i ng 
discussed the results that have recently emerged from such studies, 
i ncl udi ng. . . 

. . . f i el d of t wo f or mil at i ons of an i nact i vat ed or al chol er a vacci ne i n 
Bangl adesh> research on protective antigens of V. cholerae 01 that 
rri ght lead to improved inactivated vacci nes> and studies of the safety, 
i muinogeni ci t y, and ef i cacy of I i ve chol er a vacci nes i n vol unt eer s. 
Recommendation for f ur her research in these areas... 

...of vaccines for this disease has been slow. However, i rrpor t ant recent 
r esul t s on t he vi r ul ence ant i gens of ETEC have I ed to t he devel oprrent 
of possi bl e candi dat e vacci nes, and t he f i rst of . . . 

...among children under 3 years of age) > and O bl ood group, the existence 
of natural imuinity to V. cholerae 01 in endemic setting is suggested 
by t he deel i ni ng at t ack r at e wi t h. . . 

...01 at least once every 13 years, and that some people may be exposed 
annual I y> imuinity appears to be boosted with each infection, 
i ncl udi ng asyrrpt orri c i nf ect i ons. 

G/oups that may benefit f r om ef f ect i ve cholera i rmuni zat i on 
include children and adults in endenri c areas, refugees in carrps where the 
sani t ary condi t i ons ar e. . . 

...research i n t he 1980s focused on the devel oprrent of oral vaccines that 
would induce protective imuinity by st i nrul at i ng an intestinal 
i rrmune response against one or rrore relevant antigens of 
V. chol er ae 01 . 

I rrpor t ant antigens of Vibrio cholerae 01 

Studies in ani rral s and humans have shown that V. cholerae eel I -wall 
I i popol ysacchar i de (LPS) and cholera toxin ( CT) both evoke protective 
i rrmune responses. At ni bodi es to these substances protect 
syner gi st i cal I y in the gut. Antibacterial imuinity is mainly afforded 
by antibodies to LPS, but antibodies to other eel I - associ at ed protein 
antigens may also be i rrpor t ant in this respect. Antitoxic 
i rmuni t y is pr i mar i I y di r ect ed agai nst t he B subuni t ( BS) of chol er a 
t oxi n. 

Colonization of the human. . . 

. . . apr er equi si t e for developing diarrhoel disease, is corrpl ex and requires 
the coordinated expressions of cherrotatic and rrot i I i t y functions, 
pr ot eol yt i c enxyrres, haemaggl ut i ni ns, col oni zat i on pi I i , and f i nal I y, 
production of CT. The prevention of bacterial... 

. . . and seer et ed pr ot ei ns (in par t i cul ar TCP and chol er a t xi n B subuni t 
(CT-BS)) are potential i rmunogens for use in corrbi nat i on vaccines, in 
addi t i on to LPS. 

Rabbit polyclonal ant i ser urn di r ect ed against TCP has been found to be 
protective in passive i rrrruni at i on experiments in infant nice 
chal I enged wi t h either Cgawa or I naba st r ai ns of V. Chol er ae 01 . . . pr edi ct ed 
am no acid sequence. However, the predicted secondary structure, 
distribution of charged rsidues, and potential antigenic epitopes are 
conserved to a high degree between the two biotypes, which indicates that 
f unct i onal . . . 
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...of these, TcpG, may also function as an adhesi n, and is therefore a 
candi dat e f or i rrmjni zat i on st udi es. I n addi t i on to t he genes i nvol ved 
in TCP synt hesi s, those encode the outer rrerrbrane proteins and the 
production of an accesory colonization factor (AFC) are t oxR- r egul at ed. 
Thus, TcpA coul d perhaps be used an indicator of the presence of other 
potentially irrportant t oxR- r egul at ed ant i gues during the preparation 
of whole- eel I ( VC) vacci nes. 

The killed oral vaccines recently tested in Bangladesh (see below) 
cont ai n no det ect abl e. . . 

...the bact er i a when t he vacci ne was pr epar ed wer e not opt i rral for the 
expression of these antigens. Neither formal in nor heat ( as used to 
i nact i vat e t he bact er i a in t he VC vacci ne) seem t o af f ect adver sel y t he 
i muino- r eact i vi t y of TCP i n West er n bl ot analyses. Thus, it night be 
possi bl e to i rrpr ove t he. . . 

. . . errpl oyi ng production net hods that ensure the expression and preservation 
of TCP and other ToxR- r egul at ed antigens. 
Candidate oral vaccines 

Ki I I ed VC and VC+BS ( VC 1 BS) vacci nes. Ki I I ed whol e- eel I 
vacci nes wi t h or wi t hout t he B subuni t of chol er a t oxi n have r ecent I y been 
devel oped and. . . 

... hoi ot oxi n> t he capaci t y of t hi s subuni t t o bi nd t o eel I membr anes may 
contribute to its i mrunogeni ci t y. The heat -killed organisms i n t he 
vacci ne pr ovi de I naba and Cgawa LPS ant i gens, and t he f or rral i n- ki I I ed 
or gani sms pr ovi de heat - 1 abi I e ant i gens. Because t he BS pent amer i s 
aci d I abi I e, t he vacci ne i s adrni ni st er ed di ssol ved in a buf f er . . . 

...Sweden, and the USA. In Bangladesh, an evaluation of the vaccine's 
ability to stimulate mucosal antibacterial and antitoxic immune 
responses showed that two or rrore oral doses evoked ant i - LPS and 
ant i t oxi n I gA ant i body r esponses in i nt est i nal I avage f I ui d t hat wer e 
corrparable with those induced by natural disease. These responses 
were considerably higher and longer lasting than those induced by two 
intramuscular doses of t he sarre vacci ne. Oral VC BS vacci ne al so 
induced significant antibacterial and antitoxic antibody responses in 
Swedish volunteers, though they were less intense than those induced in 
Bangl adeshi s of si ni I ar . . . 

. . . BS corrponent of the vaccine given orally to Bangladeshi or Swedish 

volunteers induced or boosted rrucosal ( I gA) i rrmul ogi cal memory for at 

I east 15 rront hs in t he Bangl adeshi s and 5 years i n. . . t he el assi cal and t he 

El Tor biotype of V. cholerae 01 was observed, and most isolates were 

of the Cgawa serotype. Throughout the period of follow-up, protection was 

gr eat er agai nst . . . 

... of E. coli t aht pr oduce heat - 1 abi I e t oxi n ( LT) > pr esumabl y this is due 

to t he ant i geni c si ni I ar i t y of t he B subuni t s of CT and t he LT of 

ETEC. 

Al t hough t he st udy. . . 

... of chol er a t oxi n ( [ A. sup. - . B. sup. +. ] ) . Sever al candi dat e st r ai ns have 
been produced that are immunogenic and protective in volunteers> 
however, they are not suitable for use as vaccines because 25... 

. . . cause di ar r hoea and t o devel op new rait ant s t hat I ack this si de- ef f ect 
but, nevertheless, remain immunogenic. 

The I i ve vacci ne candi dat e t hat is cur r ent I y of gr eat est i nt er est i s 
V. chol er ae 01 st r ai n. . . 

. . . subuni t of CT f r om t he pat hogeni c cl assi cal I naba st r ai n 569B, I eavi ng 
intact t he pr oduct i on of i nrrunogeni c, nontoxic B subuni t . Neither the 
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par ent st r ai n nor CVD 1 03 pr oduce Shi ga- 1 i ke t oxi n, whi ch. . . 

...outpatient studies of rrilitary recruits in Thailand, which were designed 
to evaluate the safety and i rrrrunogeni ci t y of the vaccine, showed rruch 
poorer serological responses> the reason for this is currently being 
i nvest i gat ed. 

Vaccines using live carrier bacteria. Since bacterial antigen 
can be more i rrrrunogeni c when it is produced by a carrier organism 
within the intestine than when it i s. . . I i ve, attenuated oral typhoid 
vaccine Salmonella typhi Ty21a. This hybrid strain has been evaluated for 
i rrrrunogeni ci t y and safety in about 500 volunteers, and only very 
rri nor si de- ef f ect s wer e obser ved. Af t er t hr ee doses of 2 X [ 1 0. sup. 1 0] I i ve 
bacteria, ser urn ant i body responses to V. cholerae LPS were detected 
for about 50% and vibriocidal antibody responses for about 35% of 
the recipients. By contrast, 90- 100% of the volunteers showed 
responses to S. typhi LPS. In a volunteer challenge study, three 
doses of [10. sup. 10. . . 

. . . r eact ogeni c? 

- - Can a si ngl e car r i er be used sequent i al I y in t he sarre i ndi vi dual t o 
deliver different antigens? 

Sorre of t hese i ssues ar e di scussed bel ow i n r el at i on to t he 
devel oprrent of candidate vaccines against enterotoxigenic E. col i . 

Vacci nes agai nst ETEC 

Epi derri ol ogy and acquisition of natural inminity 
Strains of enterotoxigenic E. col i (ETEC) cause disease worldwide, 
but are especi al I y corrrron i n devel opi ng. . . 

. . . pr oduce heat - st abl e t oxi n ( ST) , heat - 1 abi I e t oxi n ( LT) , or bot h> t he 
proportion of ETEC isolates that produce only ST, only LT, or both 
enterotoxins varies sorrewhat from country to country... 

...are syrrpt orrat i c also declines as age increases. Both these observations 
are indicative of naturally acquired irrrrunity. These age-related 
changes have been observed with strains of ETEC t hat produce ST/ LT. . . 

. . . of f er a f ew addi t i onal i nsi ght s i nt o t he epi derri ol ogy of ETEC and t he 
devel oprrent of natural irrrrunity. Tr avel I er s who j our ney f r om 
industrialized to developing countries experience a high attack rate for 
di ar r hoea. . . 

...in three studies in Africa, in 36% (range, 31-75% of episodes. The 
proportion of isolates that produced ST, LT, or both and various 
colonization factors varied from study to study. 

Important antigens of enterotoxigenic E. col i 

To produce diarrhoea, ETEC rrust adhere t o t he gut epithelial surfaces 



...possess these corrrron mechanisms, consideration has been given t o t he 
f easi bi I i t y of i ncor por at i ng t he r el evant ant i gens i n a vacci ne t hat 
would be effective against a range of ETEC ser ogr oups. 

Colonization factors. The best characterized human colonization 
factor ant i gens ( CFAs) ar e CFA/ 1 , CFA/ 1 I , and CFA/ 1 V ( f or rrer I y cal I ed 
PCF8775) . CFA/ 1 is a single f i rrbr i al antigen, whereas CFA/ 1 I and 
CFA/ IV are both antigen corrpl exes. E. col i strains that produce 
CFA/ 1 I possess either the CS1 or the CS2 ( col i - sur f ace- associ at ed) firrbrial 
ant i gens and a f i br i I I ar ant i gen CS3, or may possess CS3 al one. 
ETEC- pr oduci ng CFA/ 1 V have ei t her t he f i rrbr i al ant i gens CS4 or CS5, 
as well as the antigen CS6, which is probably non- f i rrbr i al . ETEC 
strains that produce only CS6 have also been. . . CFA/ 1 , CFA/ 1 I , and CFA/ 1 V 
var i ed from 29% t o 79% of t he ETEC i sol at ed in a par t i cul ar ar ea. 
CFAs wer e mai nl y i dent i f i ed on ST/ LT and ST- onl y st r ai ns. . . 
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...factors. The putative colonization factors CFA/ III, PCF0159:H4, and 
PCF0166 are pi asm d- encoded firrbrial antigens found, respectively, on 
E. coli serotypes C25. H16 and H- - > 0159. H4 and H20> and... 

. . . pr oduce CFA/ 1 , CFA/ I I , and CFA/ 1 V, when gi ven or al I y or 

i nt r ai nt est i nal I y induce protective irmunity. This suggests that they 

should be included in vaccines. In passive protection systems in animals... 

. . . humans and ani ma I s have shown t hat ETEC i nf ect i on evokes si gni f i cant 

antitoxic as well as antibacterial i rrrrune responses i n t he 

i nt est i ne. Ant i t oxi c i rrrruni t y is di r ect ed onl y agai nst LT> ST i s a 

smal I pol ypept i de whi ch i s not i rrrrunogeni c i n i t s nat ur al f or m The 

ant i - LT r esponse i s di r ect ed mai nl y agai nst t he B subuni t of t he 

mol ecul e, whi ch cr oss- r eact s i muinol ogi cal I y wi t h t he B subuni t of 

chol er a t oxi n. 

Although STa (the f or m of ST produced by ETEC strains that infect 
humans) i s not nat ur al I y i rrrrunogeni c, it can gi ve r i se to 
neutralizing antibodies when coupled to a protein carrier. Such an approach 
i s bei ng used t o devel op ST ant i gens f or possi bl e use i n vacci nes. 
Both cheni cal coupling and reconrbinant DNA t echni ques have been used... 

... of high concent r at i ons of an STa- CT- BS f usi on pr ot ei n wi t h subst ant i al I y 
reduced residual toxicity. I rrrruni zat i on of experimental animals with 
this pr ot ei n evoked det ect abl e, but non- neut r al i zi ng ant i - STa ant i bodi es. 
W>rk. .. 

...is hoped, will sti rail ate production of STa- neut r al i zi ng antibodies. 

Cver the past few years recorrbinant antigens of STa with the B 
subuni t of LT ( LT- BS) ( STa- LT- BS) have al so. . . 

... t hat ar e st abl e and show hi gh- af f i ni t y bi ndi ng t o GM1- gangl i osi de ( t he 

receptor for LT) , i rrrrunor eact i vi t y with monoclonal antibodies that 

neut r al i ze ST and LT, and t he capaci t y t o i nduce ant i - LT and ant i - ST ser urn 

r esponses i n r abbi t s i rrrruni zed wi t h a part i al I y pur i f i ed f usi on 

protein. In evaluating the potential of these recorrbinant STa- LT- BS 

proteins as oral i rrrrunogens for protection against ETEC di ar r hoea, it 

will be necessary to ascertain whether they have any... 

...of a ki I I ed vaccine or as the products of live, attenuated bacterial 
vect ors) . 

Determnants of i rrrruni ty to ETEC as observed in volunteer 
st udi es. St udi es in t he USA have shown t hat af t er . . . 

...LT-only strain of a heterologous serotype (Q25:Nlv). In another study, 
vol unt eers who were i rrrruni zed wi t h a si ngl e dose of an oral 
attenuated chol er a vacci ne (CVD103-HgR) that st i mil at ed strong cholera 
antitoxin responses were not protected when challenged 1 month later 
wi t h an ST/ LT ETEC st r ai n. Al t hough. .. t hi s has not been observed in 
vol unt eer st udi es. 

Ct her volunteer studies have indicated that protective i rrrruni ty 
may be evoked by firrbrial colonization factor antigens. For exarrpl e, 
vol unt eer s i rrrruni zed once wi t h an at t enuat ed st r ai n of ETEC ( 5 x 
[10. sup. 10] live bacteria) that... 

...by counts in duodenal fluid specimens) corrpared with controls, which 
suggests that the vaccine induced i rmune rrechani sits i n t he small 
bowel that interfered with rrucosal colonization. 

In related studies, passive adrri ni st r at i on of a coW s ni I k 
i mrunogl obul i n concentrate that contained high levels of antibody to 
CFA/ 1 and LT ( as wel I as t o other ETEC ant i gens) provided 100% 
prot ect i on agai nst chal I enge wi t h ETEC st r ai n H10407 ( 078: H1 1 , ST/ LT, CFA/ 1 
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... of or al I y adrri ni st er ed ant i - ETEC ant i bodi es pr ovi des f ur t her 
encouragement to seek ways of achieving active irmunity with oral 
vacci nes. 

Candi dat e vacci nes 

I nact i vat ed whol e- eel I pur i f i ed ant i gen vacci ne. 
Research is being carried out on an oral vaccine against ETEC t hat would 
consi st . . . 

... t he maj or O- gr oups associ at ed wi t h ST/ LT pr oduct i on and expr essi ng t he 
key CFAs i n i rrrrunogeni c f or rn corrbi ned wi t h t he B subuni t of LT or 
CT, or a nont oxi c STa- B. . . 

... of bact er i a wi t h ni I d f or nral i n causes corrpl et e ki I I i ng, but r et ent i on of 
50- 100% of the antigenicity of the different colonization factors. 
The CFAs of inactivated organisms are stable at 4 [degrees... 

... 8 rront hs and when i ncubat ed i n aci di c gast r i c juice. An eval uat i on of 
the safety and i rrrrunogeni ci t y of this vaccine in volunteers is 
planned for the near future. 

Col i ci n- [ E. sub. 2] - 1 r eat ed whol e- eel I vaccine. A novel 
met hod of killing ETEC bact er i a has been developed that does not damage the 
protein antigens associated with them This involves treatment with 
col i ci n [ E. sub. 2] , an endonucl ease t hat ent er s. . . 

...of receptors on sensitive strains of E. col i . Killed bacteria exhibit no 
change i n t hei r ant i geni ci t y or concent r at i ons of LT ent er ot oxi n, 
CFA/ 1 , or flagellar antigens. Col i ci n- [ E. sub. 2] - 1 r eat ed ETEC 
preparations have been tested as candi dat e vacci nes in animals... 

... col i st r ai n H1 0407 gi ven 1 rront h apar t i nduced bot h ser urn I gG and 
i nt est i nal I gA ant i body r esponses t o LT ent er ot oxi n and CFA/ 1 i n 29 
of 32 adult volunteers. None of the 22 pi acebo- i rmruni zed controls 
showed increased levels of these antibodies. To evaluate the protection 
i nduced by col i ci n- [ E. . . 

... vacci nees and pi acebo- 1 r eat ed controls, were challenged with virulent 
ETEC strains 6-8 weeks after i rrrruni zat i on. The vacci nees showed 75% 
pr ot ect i on agai nst di ar r hoea when chal I enged wi t h ei t her horrol ogous or 
het er ol ogous st r ai ns. . . 

... a st r ai n t hat di f f er ed in bot h ser ot ype and CFA t ype, whi ch suggest s 
that other protective antigens may be important. In another challenge 
study, protection was derronst rated 6-8 months after vaccination... 

. . . 2] - ki I I ed E. coli have not yet been developed. 

Avirulent sal rronel I ae as carriers for ETEC ant i gens. Wth 
strain Ty21a as the vector, a potential rail t i val ent live oral vaccine that 
expr esses LT. . . 

...has been constructed. The S. typhi derivative (strain SE12) induced a 
si gni f i cant ser urn ant i - LT r esponse when i nj ect ed par ent er al I y i nt o 
nice or guinea-pigs. The potential of this strain as a... 

... ant i t oxi n and i nt est i nal si gA ant i t oxi n in or al I y i nocul at ed ni ce. These 

nice also developed progressively increasing mucosal and serum 

ant i body r esponses t o t he LPS of t he vacci ne st r ai n. CM y one st r ai n 

wi t h a si ngl e ar oA nut at i on. . . 

...that recipients of [ ar oA. sup. - ] , [purAsup.-] S. typhi nut ant s develop 
only I ow ser urn ant i body responses t o t he O- pol ysacchar i de of the 
vaccine strain. These observations suggest that the pur A def ect . . . 

...live oral vaccine, and would probably I i rri t the effectiveness of 
sal monel I ae as vectors for heterologous antigens. As an alternative 
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to t he ar oA si ngl e- del et i on nut ant , st r ai ns wi t h t wo nut at i ons in t he ar oA 
pathway should be considered as potential vectors for ETEC ant i gens. 
Two nutations are considered desirable to ensure that the strain does not 
r ever t t o vi r ul ence. . . 

. . . consi der at i on concer ni ng t he use of Sal rronel I a speci es or ot her I i ve 

bacteria as vectors for heterologous antigens is whether they remain 

effective when used repeatedly, especially for the delivery of unrelated 

antigens. It is possible that pre-existing i rmuni t y t o t he 

vector that arises from its initial use, or from natural exposure, may 

Unit the immunological response to the heterologous 

antigen produced by i t . Prelim nary evidence indicates that nice 

i rmuni zed wi t h a vect or ( Sal rronel I a SL1438) and t hen r e- 

i muini zed with the same vector which expresses a heterologous 

antigen ( LT- BS) develop lower serum I gG and nucosal I gA 

ant i - LT- BS r esponses t han ni ce not pr evi ousl y i rmuni zed wi t h 

t he vect or . 

Research r ecorrmendat i ons 

Choi er a vacci nes 

Killed oral whol e- eel I vaccine. Further research on 
chol er a \AC vacci ne shoul d seek t o i ncr ease its ef f i cacy and dur at i on. . . 

...the current panderri c> increasing the quantity of bacteria per dose> 
ensur i ng full expr essi on of TCP ant i gen i n t he vacci ne> and i ncl udi ng 
strains that produce or hyper - pr oduce t he B subuni t . a... 

...to deter nine the extent and duration of their efficacy in adults and 
their safety and i rmunogeni ci t y in adults and children. The efficacy 
of ki I I ed whol e-cel I vacci ne and I i ve strai ns shoul d be 
corrpared in volunteers. The t r ansni ssi bi I i t y to non- vacci nat ed persons... 

...that lack this capacity but retain the other qualities required for 
efficient induction of protective i rmuni ty. 

AI t er nat i ve desi gns f or chol er a vacci ne t r i al s. Resear ch shoul d be 
carried out to develop novel designs... 

...also atterrpt to predict cost - ef f ect i veness in other settings. 

Enterotoxigenic E. col i vaccines 

Potential vaccine antigens, (a) Colonization factor 
antigens. The prevalence of specific colonization factor 
antigens (CFAs) among ETEC strains i sol at ed f r om young children 
wi t h acut e di ar r hoea i n devel opi ng count r i es, especi al I y in Af r i ca, needs 
to be. . . 

... be devel oped f or t he i dent i f i cat i on of CFAs. 

(b) STa- toxoids. Research to develop safe and i nminogeni c 

STa- toxoids, based either on STa- protein conjugates or chimeric proteins 
(e.g., STa-LT. .. 

...bacteria, should continue. Candidate conjugates or cirreric proteins 
should be evaluated for residual toxicity and i rmunogeni ci t y. Using 
such ant i gens, t he pot ent i al pr ot ect i ve r ol e of ant i - ST shoul d be 
eval uat ed i n ani mal s and, i f possi bl e. . . 

...and protective STa toxoids in candidate oral ETEC vacci nes should be 
expl or ed. 

(c) Possible comrron protective antigens. The possibility that 
antigens may evoke cr oss- pr ot ect i on against ETEC strains that differ 
in serogroup, CFAtype, and production... 

. . . conf i r rred, its ext ent shoul d be def i ned and an at t enrpt made t o i dent i f y 
and characterize the responsible antigen(s). Killed whole 
-cell vaccines should be prepared by methods that are known to 
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preserve such antigens in i rrrrunogeni c form 

Ki I I ed oral whol e- eel I vacci nes. Research to devel op a 
saf e and ef f ect i ve ki I I ed or al VC vacci ne f or ETEC di ar r hoea. . . 

...nontoxic STa- protein conjugate (if available) or LT- BS, or both should 
be evaluated. For antigens that are presumed to be important, 
particular care should be taken to use methods of killing and preserving 
bact er i a t hat r et ai n t hei r i rrrrunogeni c act i vi t y. Candi dat e vacci nes 
should be tested for safety, i muinogeni ci t y, and efficacy in adult 
volunteers. Those that prove to be prorrising should also be evul at ed for 
safety and i rrrrunogeni ci t y in children. 

For oral VC vacci ne based on col i ci n- [ E. sub. 2] - 1 r eat ed bacteria, 
f urt her . . . 



. . . c\ . 

Live , attenuated ETEC vacci nes. Efforts are needed to develop and 
evaluate the safety and i muinogeni ci t y of ETEC strains that express 
sel ect ed CFAs and possi bl y LT- BS or an STa- LT. . . 

...preserving live bacterial vaccines that ensure rraxi rrum vi abi I i t y and 
uni f or m bact er i al characteristics, particularly as regards antigenic 
corrposi t i on, wi t h a rri ni rrum of variation between production lots. This may 
require an evaluation of preservation methods other than I yophi I i zat i on. 

In vitro correlates of irrrrunity. Practical measures for 
pr edi ct i ng t he pr ot ect i ve val ue of candi dat e vacci nes or i nrnini zi ng 
regimens are required. In sorre instances, ser urn ant i body responses 
may prove satisfactory as proxy measures of protective micosal 
i muine responses> in others, a si rrpl e and accurate measure of 
the local i mrune response will probably be required. 

Irrproved bacterial vectors. Research to identify irrproved bacterial 
vectors for the delivery of selected antigens of V. cholerae 01 and 
ETEC shoul d continue. Ideally, vectors should evoke a vigorous 
rrucosal i mrune response after a single dose, without 
si gni f i cant si de- ef f ect s> t hi s wi I I no doubt requi re t hat t he. . . 

...vector> however, further research is needed to opt i rri ze the expression 
of one or several foreign antigens by this vector. 

Mjcosal adjuvants. The devel oprrent of efficient killed 
oral vaccines for cholera and ETEC di ar r hoea, as well as other oral or 
topical vaccines, may require the use of adjuvants that enhance the 
rrucosal (slgA) i mrune response. Research is required to 
i dent i f y such adj uvant s and opt i rri ze t hei r ef f i cacy. 

(*1) This IVerror andum i s based on the report (unpublished document VMHO 
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clearance may go unnoticed during asyrrpt omat i c infection or cause overt 
har m dur i ng disease. Disease may... 

...the host, as well as the transition to and from an external reservoir, 
require adaptive responses on the part of the bacterium These and 
other selective pressures appear to have directed... 

...of a global regulatory network, and their expression is det er rri ned by a 
common regulator in response to environmental conditions. 

In this review, the control of bacterial virulence is examined from 
t he vi ewpoi nt of a st i mil us- r esponse pat hway. Ther e i s evi dence t hat 
bacterial pathogenesis is a process in which the infectious agent is 
constantly sensing its surroundings and responding in an appropriate 
manner. The response often involves coordinate alterations in the 
expression of sets of genes and operons encoding virulence... 

... by t he pr oduct s of vi r A and vi r G These genes ar e posi t i vel y 
aut or egul at ed encode proteins that respond to a sensory st i rrul us 
provided by wounded host cells. The nucleotide sequences of virAand... 

...acid sequences are si rri I ar to sequences of various t wo- corrponent 

prokaryotic regulatory systems that also respond to envi r onrrent al 

st i rrul i . The cur r ent model for t he act i on of t hese pr ot ei ns is in f act . . . 

... wi t h sensory corrponent . For exarrpl e, CrrpR cont r ol s t r anscr i pt i on of 
porin genes ( orrpC and orrpF) in response to EnvZ- det ect ed changes in 
osmol ar i t y. 

The Vi r G pr ot ei n may al so act i n concer t wi t h. . . 

...residues from the am no terrri nus suggests a t r ansmerrbr ane domain, and 
Vi r A I ocal i zes to t he i nner rrerrbr ane dur i ng eel I f r act i onat i on. A 
region of about 250 amino acids near the VirAcarboxyl terminus... 

...are all sensor - 1 r ansrri 1 1 er proteins (Table 1), and the latter three may 
al so span t he rrerrbr ane. 

Functional analysis of individual systems as well as specific 
patterns of horrol ogy have led to... 

...1. Wth EnvZ/ CrrpR, VirA/VirG, and homologous systems, the am'no-termnal 

domain of the rrerrbr ane protein is thought to be located i n t he 

peri pi asm and may have a specific sensory. .. t ransduct i on by Agr obact er i urn 

vi r products conf or rrs well with the proposed model, functionally si rri I ar 

systems in Vi br i o chol erae and Bordetel I a pertussi s show some 

i nt er est i ng di f f er ences. 

Coordinate Regulation of Virulence by 

Vi br i o chol er ae 

Cholera is a severe diarrheal disease caused by colonization of the 
human smal I bowel . . . 

...the small intestine. The clearing action of peristalsis and rrucus flow 
is countered by bacterial rrot i I i t y and cherrotaxis. Bacterial 
protease, rruci nase, and neur arri ni dase production may also aid in nxicus 
penet r at i on and. . . 

...attach themselves by a rrechani sm t hat probably involves hemagglutinins 

and pi I i . MjI t i pi i cat i on occurs on t he rmcosal surf ace and r esul t s in 

an adherent bacterial mass. During this process cholera toxin is produced 



...of pi I i (tcpABCDEFG) and a cluster of four genes ( acf ABCD) encode an 
accessory colonization factor. Vibrio chol erae strains carrying ToxR 
nul I nut at i ons ar e al so def i ci ent i n expr essi on of CrrpU, a 38- kD out er 
rrerrbr ane protein. Conversely, production of CrrpT (40 kD) appears to 
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be negatively controlled by ToxR. These... 



...signals. Indeed, most of the ToxR- r egul at ed genes were first identified 
as TnphoA f usi ons that responded to envi r onrrent al signals known to 
affect the expression of cholera toxin. These include osrrolarity, pH. . . 

...in the periplasm Cell fractionation shows that the fusion protein is 
associ at ed wi t h t he i nner rrerrbr ane. I n addi t i on, t he ToxR- PhoA hybr i d 
protein is still capable of activating ctx transcription in... 

...and binds to the ctx promoter region in vitro as demonstrated by gel 
retardation assays. Vibrio cholerae strains containing the toxR-phoA 
f usi on on a pi asm d and a t oxR nul I rrut at i on on t he chr orrosoma ar e no 
longer r esponsi ve t o osmol ar i t y, wher eas t he ef f ect s of pH and am no 
acids are retained. These observations suggest that toxRis a 
rrerrbr ane protein with a cytoplasmic arri no-terni nal domain madi at i ng 
bot h t r anscr i pt i onal control and DNA bi ndi ng, and. .. gene pr oduct and 
properties of ToxS- PhoA f usi on proteins suggest that ToxS i s also a 
rrerrbr ane protein that may interact with the per i pi asm cal I y located 
carboxyl terminus of ToxR. 

A f undarrent al quest i on. . . 

. . . pr oduct i on is r educed i n I abor at ory nredi a at 37[ deg. ] C. In cont r ast , t he 
osrrolarity of micosal secretions and the likely presence of arri no 
acids due to extracellular proteases correspond to conditions favoring 
toxin expression in pure culture. Vibrio cholerae survives well in 
estuarine and brackish water habitats, and the efficient transition from an 



...virulence in B. pertussis. In 1960, Lacey reported that changes in 
growth envi r onrrent al caused reversible antigenic alterations that are 
correlated with virulence. In this and subsequent studies, IvgSO. sub. 4, 
ni cot i ni c. . . 

...locus, which encodes f i I arrent ous hemagglutinin (an adhesi n) , and cosrri d 
clones containing both regions have been isolated. Expression of FhaB 
in E. coli was first detected ant i geni cal I y and shown to require a 
5- kb adjoining region corresponding to vir. Corrpl errent at i on analysis with 



...phase variants indicated that vir acts in trans and that an alteration 
i n vi r is responsible for phase variation. 

Positive regulation of the pertussis toxin operon (ptx) by vir occurs 

at . . . 

. . . i n E. coli, bot h by rreasur errent of transcriptional fusion activity and 
the production of FhaB antigen. The observation that phenot ypi c 
modulation occurs in E. coli indicates either that all of the... 

...expression of vag genes i n t he presence of one of several different 
modulators have been isolated and shown to map to the vir region. 
These data provide additional evidence that rrodul at i on. . . pr ot ei n subject to 
control by a sensor component . 

Although neither the relevant signals nor the responses that 
occur in vivo are known, the ability of B. pertussis to sense its 
sur r oundi ngs. . . 

...infection. The dr arret ic serologic changes that result f r om cul t i vat i on 
under rrodul at i ng condi t i ons have been cal I ed " ant i geni c el i ni nat i on" 
(2) and have been proposed as a rrechani sm f or the est abl i shrrent of a 
car r i er . . . 

. . . al I owi ng or gani srrs to be expel I ed f r om an i nf ect ed i ndi vi dual . I n ei t her 
case, evasion of the i rrrrune r esponse woul d result. It i s not 
unreasonable to propose that selective forces generated by the human 
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i muine syst em have pi ayed a r ol e in t he evol ut i on of vi r ul ence 
regulation by B. pertussis. The... 

. . . expr essed, may pr ovi de cl ues to t he bi ol ogi cal si gni f i cance of t he vi r 
regulon and the modulation response. 
Regul at i on by I r on 

Normally, extracellular locations i n t he mammal i an host are severely 
i r on r est r i ct ed. The. . . 

. . . af f i ni t y bi ndi ng pr ot ei ns t her ef or e wi t hhol d t he i r on t hat is necessar y 
for rricrobial mil t i pi i cat i on. 

A coor di nat ed r esponse of many bact er i a to I ow i r on i ncl udes 
production of iron- binding I i gands ( si der ophor es) and proteins... 
...required for full virulence. The expression of several 
vi r ul ence- associ at ed factors encoded by these pi asm ds responds to 
terrperature and cal ci urn as extracellular signals. 

The presence of Yersi ni a vi r ul ence pi asm ds has been. . . 

...not at 25[deg.]. These include a nutritional requirement for ca. sup. 2+. , 

synt hesi s of ant i gens V and W ser urn r esi st ance, hemagl ut i ni n 

production, aut oaggl ut i nat i on, and synthesis of several outer 

membrane proteins (YOPs) encoded by the pi asm d. In addition, 

GA. sup. 2+. has a regulatory role in that rraxi ma I production of YOPs and V 

and W ant i gens occur s at 37[ deg. ] C i n its r el at i ve absence. The 

virulence pi asm d of Y. pest i s carries several I cr genes that are 

responsible for regulating gene expression in response to 

terrperature and Ca. sup. 2+. . The products of these loci act in trans to... 

. . . r egul at i on of t he pi asrti d- encoded vi r ul ence genes in Yer si ni a is 
corrpl ex, and the molecular rrechani sms responsible for mediating the 
sensory response have not been fully described. 

Yersinia pest i s grows and rrul t i pi i es within the phagolysosomes of 
macrophages. ...presence within the rranmral i an host. It is t errpt i ng to 
speculate that the Ca. sup. 2+ response allows differentiation between 
extracellular and intracellular envi r onrrent s. The Y. pseudotuberculosis i nv 
gene, whi ch encodes a. . . 

. . . 30[ deg. ] C, however, results in avirulent organisms that produce negative 
r esul t s in bot h assays. I sol at i on of a I acZ t r anscr i pt i onal f usi on t o 
a S. flexneri pi asrri d vi r locus led to the... 

...locations of regulated genes, and the rrechani sms of control remain to be 
established. The nut ant isolation procedure used to identify vi r R 
would not have identified genes encoding positive regulatory elements. 
Tr anscr i pt i onal . . . 

...epithelial cells is an early stage i n t he passage of pathogenic 
Salmonella species from the nxicosal surface t o t he underlying 
tissues. Enteric fever, gastroenteritis, and bactererria share a requirement 
f or this... 

...factors that protect Sal rronel I ae from the bactericidal activity of 
macrophage cat i oni c proteins. Mjtants have been isolated that carry 
TnphoA and I acZ fusions to PhoP- r egul at ed genes, and sorre of these nut ant s 



. . . addi t i on, a second gene ( phoO) I i es i rrmedi at el y downst r earn f r om phoP. 

The phoO gene encodes a membrane protein with homology t o t he 

put at i ve car boxyl -term nal ki nase domai ns of EnvZ and r el at ed sensor . . . Ar aC 

( E. coli and S. t yphi nur i urn) , and its expression appears to be 

aut or egul at ed. Vi r F is responsible for the effect of terrperature on 

Yop pr oduct i on, al t hough its r ol e in t he r esponse t o cal ci urn i n 

unci ear . 

Page 167 



1 0585880VI BRI 0. t xt 

DESCRI PTORS: Vi br i o chol er ae 



17/3, K/65 (Item 21 f rom f i I e: 149) 
Dl ALOG( R) Fi I e 149: TGG Heal t h&Wel I ness DB( SM 
(c) 2010 Gal el Cengage. All rts. reserv. 

01099266 SUPPLI ER NUM3ER: 04163484 (USE FORMAT 7 OR 9 FCR FULL TEXT) 

Gordon Research Conferences. (Surrrrer, 1986) 

Or ui ckshank, Alexander M 

Science, v231, p1 163(37) 

March 7, 

1986 

PUBLI GATI ON FORMAT: Magazi ne/ Jour nal ISSN: 0036-8075 LANGUAGE: English 
RECORD TYPE: Ful I t ext TARGET AUDI ENCE: Acaderri c 
WORD COUNT: 28553 LI NE COUNT: 03203 

premature aging disorders (George Martin, discussion leader): Ted 
Br own, Joe Chr i st i an. 

25 July. Relationship between rrerrbrane and cell functional 
changes in senescence (Jim Joseph, discussion leader): Fulton Crews, Mayhr 
Shi ni t zky, Fr i edhel m . . t echni ques and appl i cat i ons t o anal ysi s of ' Real 
Sarrpl es' " ; M E. Mayer hof f , "Recent advances in polymer membrane 
based i on- sel ect i ve and gas sensing electrodes." 

15 August. ( H. D. Abruna, discussion leader): W R. Hei neman, " 
I rrrrunoassay with el ect r ocherri cal detection"; C. R. Martin, 
"Marrbranes, modi f i ed electrodes and el ect r ocherri cal sensors." 

Ani rral Gel I s and. . . 
. . . Yan Ki t aj ewski . 

17 June. In vitro transcription (Philip Sharp, discussion leader): 
Pierre Charrbon, Robert Roeder . I rrrrune response (Fred Alt, 

discussion leader): V\al t er Schaffner, Phi I I i pa Mar rack, Mai col m Gef t er . 

18 June. DNA repl i cat i on ( Bruce. . . 

...and supr arrol ecul ar structure of baserrent components (Rupert Ti rrpl , 
discussion leader): Heinz Furthrrayr, "Organization of basement 
rrerrbrane macr orrol ecul es" ; Antonio Mar t i nez- Her nandez. "The 
organization of a wel I - or gani zed baserrent rrerrbrane: Descerret ' s 
rremorane"; Mats Paul sson, "Structure and function of baserrent 
rrerrbrane proteoglycans." Functional domains of baserrent rrerrbranes 
(George Martin, discussion leader): Robert Burgeson, "Characterization of 
the subbasal I ani na-- the anchoring fibril network"; Charles Lebl ond, 
"Relation between the basot ubul es of baserrent rrerrbrane and the 
ni cr of i br i I s of connect i ve t i ssue. " 

24 June. Mai ecul ar biology of baserrent rrerrbrane corrponents 
(R chard 0. Hynes, discussion leader): Brigid Hogan, "molecular cloning, 
genoni c organization, and expression of... 

...and type I V col I agen genes"; Markku Kurkinen, "Type I V col I agen genes." 
Mai ecul ar biology of baserrent rrerrbrane corrponents and receptors 
(Darwin J. Prockop, discussion leader): M chael Piersbacher, "Arg-Gy-Asp: 
I i nk bet ween. . . 

. . . asserrbl y" ; Lance A. Li ot t a, "Characterization of the human carcinoma 
I am ni n receptor." New aspects of baserrent rrerrbr ane f unct i on (Marilyn 
Farquhar, discussion leader): Ent i que Rodr i guez- Boul an, "Substrate 
at t achrrent and epi t hel i al pol ar i t y" ; M na J. . . 

...glycoprotein constituents of the extracellular matrix. " Special lecture: 
George E. Pal ade, "Control of protein and rrerrbrane traffic in 
eukar yot i c eel I s. " 

27 June. Basemant rrerrbranes in neurobiology ( Uel J. M;Mahan, 
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di scussi on I eader ... St at e Col I ege ( N) 

Howard V\acht el , chairman; Betty F. Si sken, vice chairman. 

9 June. M Blank, "Iverrbrane surface control of electrical 
excitation"; A. Sheppard, "Transition between strong and weak EM f i el d 
i nf I uence. . . 

...fields on ionizing radiation sensitivity"; A. Li bof f , " Bi oef f ect s of 
geomagnet i c f i el ds. " 

12 June. A. Pi I I a, "Iverrbrane kinetic models of pulsed EM 
field"; A. Grodzinsky, "Models of fibroblast st i rail at i on by EM f i el ds. . . 
. . . and Teet h 

Ki rrbal I Uni on Acaderry 

Arnold J. Kahn, chairman; Irving Shapiro, vice chairman. 
14 July. I rrrrune cell influences on remodel ing, resorption and 
inflammation ( E. Arrent o, discussion leader); G Mjndy, "Cytokines in... 

. . . Cosman, "Biology and biochem'stry of i nt er I euki n- 1 " ; discussants, M 

Horowitz, D. Lacey, S. Goldring. Intracellular merrbr ane t r anspor t , 

acid vesicles and bone resorption (P. Schlesinger, discussion leader): Q 

Al ' Aqwat i , " Ftol e of ... J . Hasel gr ove, "In situ i magi ng of gr owt h car t i I age" ; 

A. Nanci , " Use of pr ot ei n A gol d i nminogl obul i n t echni ques i n bones 

and teeth"; D. Sawyer, " I magi ng free intracellular calcium'; A. Boyde, 

" Cpt i cal i magi ng. . . 

...18 July. Skeletal diseases of children: The chondr odypl asi as ( D. Ri rroi n, 

discussion leader): A. R Poole, " I nmrunol ocal i zat i on and 

i rrrrunocherri cal studies of cartilage"; L. A. Murray, "Collagen 

abnor rral i t i es in skeletal chondrodysplasias"; F. Ramirez, "Collagen gene... 

. . . R. \Aatts, discussion leader): L. Smith, "Urinary oxalate in 'idiopathic' 

st one- f or rrer s" ; M Favus, " Tr ans- merrbr ane transport of oxalate"; M 

Al I i son, " I nt est i nal bact er i a and t he met abol i sm of oxal at e. " 
1 1 June. Model s. . . 



...specific human gene libraries: Construction and availability"; F. Jay, 
" Exper i rrent al strategies for modification of hi st ocorrpat i bi I i t y 
antigens in tumor cells"; R. Myers, "Saturation rrut agenesis of cloned 
DNA and t he anal ysi s of gene. . . 

. . . t r ansf er t echni ques i n st udyi ng gene f unct i on i n t urror eel I s. " 

7 August. New approaches to cancer i nminot her apy ( R. Herberman, 
chair man): J. Yang, " New appr oaches to therapy of cancer using activated 
I yrrphocyt es and. . . 

. . . I eukerri a and I yrrphoma" ; M Hanna, "Autochthonous colon tumor cell 
vaccines"; J. M Lord, "Genetically engineered i rrrrunot oxi ns for 
cancer therapy." Tumor necrosis factor (I. J. Fi dl er , discussion leader): 
B. Beut I er , "Tissue responses to tumor necrosis f act or/ cachect i n" ; D. 
Goeddel , "Regulation and biological properties of t unror necrosis factor... 
I yrrphot r opi c viruses ( F. Wng- St aal , discussion leader): F. Wng-Staal, 
"Introduction and overaview"; M Essex, " I nmrunol ogi cal and viral 
factors"; W Hasel t i ne, " Tr ans- act i ng regulatory factors and replication of 
human T- eel I . . . 

...discussion leaders): Jarres Mat cal f e, "Ca. sup. 2+ NMT ; Fredric Fay, 
" Ca. sup. 2+ i mages of i sol at ed eel I s. " 

11 June. ( W I hel m Hassel bach, Arnold Katz, discussion leaders): 
Mjnekazu Shi gekawa, "Reaction rrechani srrs of SR.. 

. . . sup. 2+ purrpi ng" ; Larry Jones, " Regul at i on of SR Ca. sup. 2+ purrpi ng" ; 
Ernesto Carafoli, "Plasma membrane CA. sup. 2+ ATPase. " (Hiroshi 
Irisawa, Edward Car rrel i et , discussion leaders): Akinori Noma, 
" ATP- dependent K. . . 
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...leader): Pi et Borst, "Arrplified genes and rail ti drug resistance"; Victor 
Ling and Jarres Qerlach, " Cver expr essi on of rrerrbrane P- gl ycopr ot ei n" ; 
Francis Sirotnak, "Interaction of lipophilic drugs with tumor cells." Novel 
concepts of alkylating... 

...and cancer cherrot her apeut i c agents." 

24 July. Ivbdul at i on of cherrosensi t i vi t y (Thomas Tritton, discussion 
leader): Rudy Jul i ano, " Iverrbr ane: rrerrbr ane transfer of 
lipophilic drugs"; Robert F. Czol s, "Reversal of drug resistance with 
but hi oni ne sul f oxi rri ne" ; R. Jerrold Fulton, " I rrrrunot oxi ns. " New 
approaches to cherrot her aphy II (Victor Ling, discussion leader): Steven 
Rosenberg and M chael Lotze, " I rrrrunot her apy with I yrrphoki ne activated 
killer cells and recombinant i nt er I euki n- 2" ; Isaiah J. Fi dl er , "Biological 
therapy of . . . Theor et i cal investigations of organic reactions in solution"; 
WIN am A. Goddard, III, " Use of t heor y t o ext r act rrechani srrs of 
catalytic reactions." Poster session of contributed papers. 

19 August. (J. Andrew IVbCarrrron, di scussi on. . . and the design of novel 
dr ug del i ver y syst errs" ; V. Raso, " Upt ake and i nt r acel I ul ar I ocal i zat i on of 
i rrrrunot oxi ns" ; L. Q-eenfield, "Engineering of bacterial toxins for 
i rrmunoconj ugat es" ; (Speaker and subject to be announced). Engineering 
irrproved cell recognition I i gands for targeted drug delivery... 

...Thorpe, chair man): P. Thorpe, " Exper i rrent al and clinical studies on 
T-cell el i rri nat i on" ; D. A. Vail era, " I rrrrunot oxi ns in bone marrow 
transplantation"; C. B. Carpenter, " Ivani pul at i on of T-cell populations in 
transplantation"; S. Acker man, "Regulatory aspects of the production and 
use of antibodies in man. " I rrrrunot oxi ns ( E. Vitetta, chairman): E. 
Vitetta, " I rrrrunot oxi n- rredi at ed cytotoxicity: an overview"; F. Jansen, 
" I rrrrunot oxi ns for 'ex vivo' bone mar r ow pur gi ng and "in vivo' bone 
mar r ow pur gi ng and ' i n vi vo' I eukerri a t r eat rrent " ; L. L. Houston, 
"Preclinical testing of i rrrrunot oxi ns for human use." 

10 July. IVbnocI onal antibodies in cancer imaging and therapy ( N. 
\Aarner, chai r man. . . of acyl gl ucur oni des as a f act or i n t he met abol i c 
disposition of acidic drugs." Ivet abol i sm and rrerrbrane mediated 
alterations of the i rrrrune system (Jack Dean, discussion leader): Jack 
Dean, " IVechani srrs of xenobi ot i c- i nduced i rrrrune alterations"; Lance 
Pohl , " Possi bl e r ol e of t he i rrrrune syst em i n t he hal ot hane- i nduced 
hepat ot oxi ci t y. " 

23 July. Applications of modern mass spect r orret r i c techniques to... 
phyt opl ankt on dynarri cs i n a wel I - rri xed est uary. " ( Chr i s D El i a, di scussi on 
leader): Theodore Srrayda, "Corrrrunity responses to nutrient loading"; 
Edward Paasche, " Phyt opl ankt on responses to nutrient loading in a 
hi gh- sal i ni t y envi r onrrent . " 

10 June. (Howard Sel i ger , discussion leader: Jon... 

...depuration in Fundul us. " (Charles Coutant, discussion leader): Robert 
Livingston, "Relationship of laboratory results and field responses 
of estuarine asserrbl ages to toxic agents"; Joel 0 Connor, "Estuarine 
population and corrrrunity responses: Cur ability to measure them" 

12 June. (Robert Biggs, discussion leader): Henry Post ma (subject to 



...for corrparative estuarine studies." (Donald IVal i ns, discussion leader): 
Robert Hugget t , " I n- PI ace pollutants and biological responses"; John 
Couch, "Evaluation of pollution effects: Prorrising pat hobi ol ogi cal 
endpoi nt s. " 

13 June. (Dennis Burton, discussion leader... 

...in the bacterial cell division cycle"; Stuart J. Austin, "Properties of 
the cis- acting site responsible for partition of P1 pi as rri d DNA" ; 
Sot a Hiraga, "Host mutants defective i n t he partition of ... di scussi on 
leader): Gerald IVedof f , " IVechani sm of action of polyenes"; Konrad E. Bl och, 
"Sterol structure and rrerrbrane function"; Hugo van den Bossche, 
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"Cytochrome P- 450 i sozyrres- - 1 ar get s for antifungal azol e derivatives"; 
Geof f r ey. . . 

...chairman; Jack J. Hawi ger , vice chairman. 

16 June. Lipid mediators of cellular activation and receptor 
r esponse coupl i ng ( Phi I i p W IVaj er us, di scussi on I eader ) : St ephen M 
Prescott, "Production of pi at el et - act i vat i ng factor by... 

...J. Ri nk, "Cytosolic cal ci urn i n platelet activation"; Edwin W Sal z man, 
" Changes in i oni zed cal ci urn i n r esponse to pi at el et agoni st s. " Ti ssue 
pi asm nogen activator (Burton E. Sobel , discussion leader): Burton E. 
Sobel , " Gl i ni cal ...in pi at el et s and eel I s of t he bl ood vessel wall " ; 
Carolyn Dansky, "The search for integral rrerrbrane proteins in cell 
adhesion"; Jack J. Hawi ger , "Adhesive interactions of platelets and the 
vessel wal I . . . Q ucocor t i coi d r ecept or st r uct ur e and act i vi t y" ; Stephen 
Green, "Estrogen receptor structure and function"; Ranj an Sen, 
" I muinogl obul i n gene t r ans- act i ng f act or . " I nsul in act i on ( T. 
Gelehrter, discussion leader): Harvey Lodi sh, " Ivbl ecul ar biology of the... 

. . . Bi ot echnol ogy 

Hoi der ness School 

Garfield Royer , chair man; Joseph Bonaventura, vice chairman. 

11 August. Solid phase i rrrrunoassay (David J. Li t man, chairman): 
David J. Li t man, "Visual i rrrrunochr orrat ogr aphy" ; J. W I I i am Fr eyt ag, 
"Solid phase i rrrrunorret r i c assays"; Gtinnars E. Valkirs, "Kinetics of 
solid phase i rrrrunoassay" ; John F. Burd, " Cherri I urri nescent i nminoassay 
on cellulose filaments." DNA- hybr i di zat i on on solid supports ( D. 

G I I espi e, chair man): George Church, "Genome sequencing"; Ivanual . . . 

. . . support s. " 

12 August. Nonradioactive DNA probes ( D. Wird, chairman): David 
Brigati, "Aut orrat ed i nst r urrent at i on f or i rmrunocyt ocherri st r y and in 

situ hybridization"; Henry Ehrlich, "Dagnosis of genetic and infectious 
di seases usi ng sel ect i ve genonri c DNA. . . 

...Bonaventura, "Synthetic analog of oxygen/ hydr ogen carrying proteins: 
Their application in large-scale oxygen extraction and delivery 
systems"; Jane Rchardson, "Beta bel I i n: An engineered protein (I)"; Bruce 
Er i ckson, " Bet a bel I i n: An. . . 

...Irwin Chai ken, "Analytical affinity chromatography in biology and 
biotechnology"; Robert Scopes, "Strategy in enzyme isolation using 
af f i ni t y adsor bent s. " I. M Klotz, " The cl ouded cr yst al ball." 

15 August. Pol yrrer - bound dr ugs/ i rrrrunot oxi ns ( M Wlchek, 
chairman): Robert Langer , "Controlled release of drugs"; R chard Youl e, 
" I rrrrunot oxi ns/ use in cancer therapy"; Esther Hurwitz, "Specific and 
nonspecific macr orrol ecul ar - dr ug conjugates for cancer chemotherapy." 

I nrrunocherri st r y and 

I rrrrunobi ol ogy 

Hoi der ness School 

Ronald H. Schwartz, chairman; Ursula St orb, vice chairman. 
30 June. (Ellen Rothberg, discussion leader... 

. . . Ronal d Ger mai n, " IVbl ecul ar anal ysi s of I a expr essi on, structure, and 
function"; Em I Unanue, " Bi ocherri st r y of antigen presentation." 

1 July. (Lee Hood, discussion leader): Lee Hood, "T-cell receptors 
and the i rrrrunogl obul i n gene super f arri I y" ; Ivar k Davis, "T-cell 
receptors: Structural and functional studies"; Susurru Tonegawa, "Structure 
and expression of T-cell receptor genes." (Ursula St orb, discussion 
leader): Ursula St orb, "Expression of i rrrrunogl obul i n heavy and light 

chai n genes i n t r ansgeni c ni ce" ; Jean- O aude Wei I I , "I rrrrunogl obul i n 
gene diversity in chickens." 

2 July. (Ethan Shevach, discussion leader): Ethan Shevach, "The role 
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of Thyl . . . 

. . . cont r ol I i ng t hei r i nt er act i on" ; Abr aham Kupf er , " Speci f i c eel I ul ar 

1 nt er act i ons bet ween T hel per eel I s and B ant i gen- pr esent i ng eel Is"; 
W I I i am E. Paul , " Ear I y event s i n B eel I act i vat i on. " ( Ron Schwart z, 
discussion leader): R chard Axel, " Genes mediating corrpl ex behavior in 
si rrpl e organisms?; Daniel Al kon, " Bi ocherri cal control of rrerrbrane 

exci t abi I i t y dur i ng I ear ni ng. " 

4 Jul y. (WlliamE. Seaman, di scussi on I eader ) : W I I i am E. Seaman, 
"Reversal of aut oi muini t y. . . f aci I i t at ed transport in liquid rrerrbr anes" ; 
Reed M Izatt, " Car r i er - rredi at ed cation transport in liquid rrerrbrane 
syst errs. " 

Cherri st ry at I nt erf aces 

Ki rrbal I Uni on Acaderry 

Adrian Parsegian, chairman; Lloyd Abrams, vice chairman. 
21 Jul y. . . 

. . . Ivann, discussion leader): R. Hoffman, " Nanot ensi I orret r y of ultrathin 
films." E. Evans, " Bi I ayer and cell rrerrbrane mechanics." 

I on Channel s i n MjscI e and 

a her Excitable IVerrbranes 

New Harrpt on School 

Irwin B. Levi tan, chai r man. .. di scussi on leader): Howard R ezman, 
"Yeast rrutants defective in accunrul at i on of endocyt i c content"; Ira 
Ivel I man, "IVerrbrane glycoproteins of endosorres and I ysosorres" ; Jess 
Thoene, " Car r i er - rredi at ed transport of am no acids f r om I ysosorres. " 

25. . . 

. . . IVechani sm of protein translocation"; Kai Simons, "The budding of 
envel oped vi r uses: A paradigm for rrerrbrane sort i ng. " 

Conferees are invited to present posters whi ch wi I I be displayed for 

2 days. Abstracts, i n. . . cont ai ni ng genes during mouse spermatogenesis"; 
Mtch Eddy, "Stage and r egi on- speci f i c expression of sper m ant i gens" ; 

M chael Griswold, " Hor rrone and vi t am n A r egul at i on of Sertoli cell 
seer et i on pr oduct s. " Cell-cell i nt er act i on dur i ng. . . 

...Genes that code for rat serri nal vesical secretions." 

9 July. Hormonal induction of uterine responses (Kenneth S. 
Korach, discussion leader): George M St ancel , "Role of estrogens and 
receptors for peptide growth factors in uterine growth"; S. K. Dey, 
"Differing cellular responses with different estrogens i n t he genital 
tract"; Herbert W Dicker man, "Estrogen regulation of creatinine kinase in 



. . . Ivedi ci nal Cherri st r y 

Col by- Sawyer College 

Hans Hess, chairman; Bar r i e Hesp, vice chairman. 

28 July. I nrrunoiTDdul at or s/ bi ol ogi cal response modifiers 
(Wfendell Werenga, chairman): Edgar Lederer, "Structure and biological 
activities of rrurarryl peptides and trehalose di esters"; Terry G Payne, 
"Structural requirements for i rrrrunosuppr essi ve activity of 
cyclosporine analogs"; Steven G I I i s, "Cloning, expression, and evaluation 
of interleukins and col ony- st i rail at i ng f act or s. .. di scussi on leader): John 
Ivekal anos, "Structural and functional analysis of the t axR r egul at or y 
pr ot ei n of Vi br i o chol er ae" ; Al I i son 0 Br i en, " Genet i cs of Shi ga- 1 i ke 
t oxi n of E. col i . " 

5 August. Toxin receptors... 

. . . subuni t st r uct ur e i n LPS bi ol ogi cal activity"; Robert IVLinford, 
" Pr ocessi ng of LPS by ani ma I eel I s. " Ant i geni c var i at i on of bact er i al 
surface proteins (Ivagdalene So, discussion leader): Alan Barbour, 
"Ivblecular basis of antigenic variation in relapsing fever borrelia"; 
Janne Cannon, "Protein 2 of Neisseria gonorrhoeae." 
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7 August . Mcrobial invasion... 

...virulence in Yersinia pest i s" ; Barry Bl oorn "Mycobacteria, macrophages 
and modes of survival." Jonathan Uhr , " I rmunot oxi ns: Harnessing 
nat ur e' s poi sons. " 

8 August. Ivbl ecul ar analysis of selected rricrobial surface antigens ( 
June Scott, discussion leader): June Scott, "The M protein of group A 
streptococcus"; Barry Eisenstein, "Cloning the antigens of Legionella 
pneumophila"; M chael Lovet t , " I rrrrunobi ol ogy of Tr eponema pal I i dum " 

M cr obi ol ogi cal Safety of Food 

PI ymout h St at e Col I ege ( S) 

Frank F. Bust a, chairman; Carl... 

...of spor ul at i on" ; Phi I i pp Qerhardt, " Ivechani srrs of heat resistance in 
bacterial spores"; Al i sa Hocking, "Physiological responses of fungi 
at reduced water activity." Spore germination (Peggy M Foegedi ng, 
di scussi on I eader ) : Peter Set I ow, " Bi ocherri cal . . . 1 8 Jul y. Virulence 
det er rri nant s (Norman J. Stern, discussion leader): Neal Guentzel, 
"Virulence det er rri nant s of Vibrio cholerae"; L. Joe Berry, "Virulence 
of Carrpyl obact er jejuni in exper i rrent al animals." 
Chemistry and Physics of 

M cr ost r uct ur e. . . Beachy, Tony Cashrrore, Thomas Hohn, M chael Frornn 
27 June. The eel I ul ar bi ol ogy of t he i rmrune r esponse ( Lee 
Hood, chairman): Susurru Tonegawa, Fred Alt, Jerry Adams. 
MdI ecul ar and Genetic Basis of 
Gel I Prol i f erat i on. . . 

...of I i rri t ed replicative life span." Posters on research in relevant areas 
are strongly encouraged. 

Mat i I e and Cont r act i I e Syst ems 

Ti I t on School 

Edward D. Korn, chairman; David J. Hart shor ne, vice chairman. 
21 Jul y. . . 

...a short descriptive abstract together with their conference 
appl i cat i ons. 

25 July. Second rressengers in rrot i I i t y and contractility: Fred 
Fry, Hiroyoshi Hi daka, Julio Vergaro, Sally Zi gmond (speakers and 
discussants). Mjltiphoton Processes 

Col by. . . Hascal I , chairman; Larry Rosenberg, vice chairman. 

7 July. (Roger Mason, discussion leader): Tony Ratcliffe, 
" I mrrunocheni st r y of cartilage proteoglycans"; Nancy Schwartz, 
"Synthesis and structure of cartilage proteoglycans in hybrid 
chondrocytes"; Marvin Tanzer . . . 

. . . M3t abol i sm of pr ot eogl yeans i n wounded and conf I uent aor t i c endot hel i al 
cell cultures"; Jennifer Stow, " Baserrent rrerrbrane heparan sulfate 
proteoglycans produced by kidney and liver cell lines." 

9 July. (Dick Hei negard, discussion I eader . . . Pet er J. Chiang, " Deaza 
nucleosides as probes for cellular functions: Predictable and unpredictable 
responses." Poster session. Posters will be attended from 7:30 to 

9:30 p. m and will t hen. .. oxygen del i gni f i cat i on of kraft pulp"; R. M 
Berry, "The significance of the alkaline extraction stage in kraft 
pulp bleaching." ( D. C. Johnson, discussion leader): R. L. Far r el I, 
" Bi ot echnol ogy appl i ed to I i gni n. . . 

...A. Rubin, "R. sup. II isoforrrs and their binding proteins"; G S. 
M:Kni ght , "Isolation and expression of kinase genes"; R. A. Jungmann, 
"Nuclear action of cyclic AM 3 - - dependent protein kinase subuni t s. . . M I I er , 
"Process cherristry considerations for gold recovery from alkaline cyanide 
solutions." Devel oprrent in rrerrbr ane separ at i ons (R chard D. Noble, 
discussion leader): Mary K. Tripodi, "Vapor dehydration of azeotropic 
et hanol via membranes"; Edgar... 
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...reversed rri eel I es. " Separative reactors (Joseph D. Henry, Jr., 
discussion leader): Stephen L. Ivatson, "Iverrbrane conversions and 
bi osepar at i ons" ; Philip E. Barker, "Enzyme reaction and separation in 
chromatography col unns. " 

14 August. Innovative methods... 

. . . E. Keller, II, discussion leader): Scott Lynn, "Concentration of aqueous 
solutions by solvent extraction"; Edward L. Cussler, "Gels as 
si ze- sel ect i ve ext r act i on sol vent s. " Displacement chromatographic 
separations (George E. Keller, II, discussion leader): Csaba Horvath, 
"High-performance displacement chr orrat ogr aphy. " 



. . . D. Schl ei ch, "Synthesis of net al sulfides using organosilyl sulfides"; 
J. B. Goodenough, " I nser t i on/ ext r act i on reactions as a 
I ow- 1 errper at ur e synthetic route to newcerarric materials." 

Sol id St at e I oni cs 

Brewster Acaderry 

Gregory. . . 

. . . conduct ors. " 

1 July. (A. LeIVehaute, discussion leader): S. Liu, "Theory of the AC 
response of fractal interfaces"; Bernhardt Sapoval , "Fractal georretry 
of diffuse contact and associated noise"; A. Jonscher, discussion. (Vtelter 
...applications for rrerrbranes (G Bel fort, discussion leader): C. Vtendrewy, 
"Recent advances in enzyrre rrerrbrane reactors"; M Hoare, "Protein 
recovery by pr eci pi t at i on/ rri cr of i 1 1 r at i on" ; K. Ivani , "Bipolar rrerrbrane 
technology and its applications." T. Van Gassel , "Iverrbrane 
distillation"; R. Narayan, "Vapor phase dehydration by rrerrbrane 
per rreat i on. " 

25 June. IVerrbranes as sor bents and catalysts (S. Ivatson, 
discussion leader): K. Hou, "Performance of affinity rrerrbranes for 
endotoxin removal "; G Schrri dt - Kast ner , " I rrrrobi I i zed enzyrre rrerrbrane 
reactors: Industrial appl i cat i on f or biotransformation"; J. Lopez, 
"Process integration in rrul t i phase and extractive rrerrbrane reactors." 
Brief progress reports on current research (J. Schultz, discussion 
leader): K. H. Kroner, "Recent studies with dynarri c rrerrbrane filtration 
of rri cr obi al suspensions and horrogenat es. " a her presentations to be 
selected f r om subrri 1 1 ed abstracts. 

26 June. IVbnol ayer and bi I ayer rrerrbrane structures ( S. Regen, 
discussion leader): D. OBrien, " Pol yrrer i zed vesi cl es" ; T. Kuni t ake, 
"Ivblecular rrul t i I ayer films and their transport properties"; J. Fendl er , 
"Iverrbrane nineties for separation processes." Plenary lecture: Cr a 
Kedem "Transport equations for per vapor at i on i n i on exchange membranes." 

27. . . 

...charge-carrying rrerrbranes ( W Deen, discussion leader): A. Grodzinsky, 
"Electric field control of rrerrbrane per rreabi I i t y" ; G 

Wst er mann- 0 ar k, "Transport rrechani sirs in char ged- wal I , rigid rricroporous 
nerrbr anes. " 

Theoretical Biology and Bi orrat herrat i cs 

Til ton... 

. . . Evol ut i onar y consi der at i ons i n epi derri ol ogy" ; Si iron Levi n, " Coevol ut i on 
and host - par ai st e systems"; Alan Per el son, " I rrrrune cell interactions: 
Recognition and learning." Cell receptor phenomena (Hans a hirer , chairman): 
Lee Segel , "Receptor adaptation: theory and... 

...kinetics and protein structure of ionic channels"; Wlfrid Rail, 
"Dendritic spines with excitable rrerrbrane as possible loci for 
neuronal plasticity"; Daniel Al kon, "Cellular rrechani srrs for invertebrate 
associ at i ve I ear ni ngs. " Dynarri c act i vi t y of . . . 
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i nf ect i on t o man- - wi t h errphasi s on I egi onel I osi s ( R char d Tyndal I , 
sessi on chai rperson) . 

10 August. Pathogenesis and i rmunogenesi s of aerosol induced 
infections (Edward Stephenson, session chairperson). Aerosol administration 
of therapeutic drugs in the... 

. . . agi ng pr ocess' ; Hans Nohl , " El ect r on t r anspor t and f r ee r adi cal 
f or mat i on. ' 

10 August. Possible endocr i nol ogi c and i rrrrunol ogi c bases for 
actions of food restriction (G Fernandes, session chairperson): Brian 
Iverry, "Endocrine changes underlying the ant i agi ng action of dietary 
r est r i ct i on' ; R char d Wfei ndr uch, " Rol e of t he i rmrune syst em i n t he 
ant i agi ng action of food restriction.' Exercise and aging (Elsworth R. 
Buski r k, sessi on. .. t he bi osynt hesi s and pr ocess i ng of t he LDL r ecept or ' ; 
Thomas L. Innerarity, "Protein det er nri nant s of apol i popr ot ei ns 
r esponsi bl e f or rredi at i ng I i popr ot ei n r ecept or i nt er act i ons' ; Kur t 
Drickarrer, "Structure of receptors for glycoproteins.' Poster session I... 
recognition rredi at i ng bacterial adhesion'; F. Audibert, "Synthetic analogs 
of bacterial cell walls (rrurarryl di pet i des) as adjuvants for 
synthetic vaccines.' E. Rosenberg, " Errul san exopol ysacchar i des desorb 
bact er i a f r om hydr ophobi c surf aces' ; S. Norrark, "Genetics... 

. . . i n E. col i ' ; W Donachi e, " Tr anscr i pt i onal or gani zat i on of a gr oup of 

di vi si on genes' ; L. Rot hf i el d; " IVerrbr ane- nrur i ne i nt er act i ons i n 

bacterial cell division'; J. V\al ker , " Tr anscr i pt i on of t he pbpB gene of E 



. . . I nouye, "Protein S, a devel oprrent - speci f i c surface protein of IVyxococcus 
xant hus' ; L. Shapiro, "Role of rrerrbrane biogenesis i n t he Caul obact er 
cell cycle'; M Bayer, "Iverrbrane adhesion site.' Porins (J. 
Rosenbusch, session chairperson): J. Rosenbusch, "Structural aspects of 
por i ns' ; H. Ni kai do. . . 

. . . Pseudorronas aeruginosa: The large and the small'; U. Henni ng, 
" Requi r errent s for the E. col i outer rrerrbrane protein CrrpA t o be 
incorporated into its rrerrbrane'; P. Reeves, "TolC, a gene for a nri nor 
outer rrerrbrane protein which affects outer rrerrbrance properties.' 

6 July. Bacterial toxins (J. Koni sky, session chairperson): S. . . 

...Dallas, "Bacterial toxins, an overview.' W A. Cramer, "Colicin El mode 
of action': S. Bhakdi , "Iverrbrane insertion by st aphl ococcal 
al phat oxi n and st r ept ol ysi n 0 ; J. J. Donovan, " Di pt her i a t oxi n/ 
rrerrbrane interaction'; J. Ivekal anos, "Genetics of toxin expression in 
Vi br i o chol er ae' ; V. Br aun, " PI asrri d rait at i on af f ect i ng Col i ni n M ' 
Structure and functions of rrerrbrane proteins ( D. Cest er hel t , session 
chairperson): G Khorana, "Structure and function of bact er i or hodopsi n' ; 
K. Duncker , " Funct i on of pr ol i ne i n - hel i x' ; 

P. Over at h, "Study of integral rrerrbrane proteins: The lesson of 
lactose perrrease'; P. Dimoth, " Sodi urn t r anspor t decarboxylases'; K. V. 
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...an ATP- driven transport syst errl ; J. S. Hong, "Energetics and 

reconst i t ut i on of gl ut arri ne t ransport in i sol at ed vesi cl es' ; D. 

Gxender, " Regul at i on of I euci ne t r anspor t i n E. col i ' ; C. Hi ggi ns, "Peptide 

t ransport syst ems. . . 

. . . M zushi rra, "Biosynthesis of lipoprotein i n E. col i ' ; M Qsborn, 
" Machani sm of I i popol ysacchar i d t r ansl ocat i on t o out er rrerrbrane'; M 
Tokunage, " Madi f i cat i on and pr ocessi ng of pr ol i popr ot ei n i n E. col i ' ; J. 
Ghr ayeb, " Asserrbl y and I ocal i zat i on of t he I i popr ot ei ns in E. col i ' ; A. , 
Wissborn, "The biosynthesis of rrentir ane der i ved oligosaccharides'; 
C. Raetz, " Mat abol i sm and rritogenic function of monosaccharide lipid A 
precursors' ; J. Nei I sen. . . 

. . . pr ot ei n seer et i on i n E. col i ' ; W W ckner , " Leader pept i dase and Ml 3 
procoat: Reconst i t ut i on of a rrBrrbr ane assembly event with pure 
proteins'; L. Randall, "Translocation of nascent per i pi asm pr ot ei ns across 
the cytoplasrric rrerrbrane is independent of elongation'; D. Bot stein, 
"Secretion of -lactamase'; C. Kurrarrato, "Genetics of E. col i rrerrbrane 
pr ot ei ns f r om Baci I I us subt i I i s. ' 

Biological Regulatory IVechani sms 

Hoi der ness School 

Martin Rosenberg, co-chairperson; R chard Pal rri t er , co-chairperson. 

27 June. Regulation of the i rrrrune response (Lee Hood, 
sessi on chai r per son) ; Gene comri t rrent : DNA modi f i cat i ons and r ear r angerrent s 
(Ira Herskowitz, session chairperson). 

28. . . 

. . . Charrber I i n, session chairperson); Protein synthesis, processing, and 
degradation (Brian Safer, session chairperson). 

30 June. Cellular responses to the environment (David Mount, 
session chairperson); Corrpl ex gene systems (R chard Burgess, session 
chai rperson) . 



. . . Pr ost agl andi ns, col I agenase and eel I ul ar i nt er act i ons i n t he synovi urrl ; 
Kendall Srri t h, "Cell -eel I interaction i n t he i rrrrune system' 

22 July. Hyper cal cerri a of rral i gnancy: Assays for purification of 
factor(s) (G R. Mjndy. . . and defective control of an oncogene.' 
Cytogenetics (Sandra Wal man, session chairperson): Rebecca Taub, "Oncogenes 
among i rrrrunogl obul i n genes'; Sarruel Latt, " St r uct ur eact i vi t y 
relationships in chr orrosorres. ' 

25 August. I rrrrunol ogy (Margaret Kripke, session chairperson): 
Aline Van Pel, " Mjt agen- i nduced antigenic variants'; Hans Schreiber, 
"Turror ant i gens and ant i geni c sel ect i on' ; M chael Gottlieb, 
"Acquired i rrrrunodef i ci ency syndroms.' Short presentations. 

26 August. New approaches for cancer treatment (John M nna, session 
chai rperson) : Jul i a. . . 

. . . R. W Jeanl oz, discussion leader): D. R. Bundle, "Synthesis and 
conformational studies on bacterial G antigens'; C. P. J. G auderrans, 
"The binding of polysaccharides to monoclonal i rrrrunogl obul i ns. ' 

28 June. (P. A. Sandford, discussion leader): D. A. Brant, "Realistic 
molecular modeling of polysaccharide... 

...discussion leader): J. H. van Boom "Studies directed toward the 
synthesis of cell wall and rrerrbrane component s' ; W Pfleiderer, 
" Mader n st r at egy of ol i gonucl eot i de synt hesi s. ' ( D. J. V\alton, discussion 
leader): V. MMarrbrane dynarri cs ( Fusao Hi rat a, session chairperson): 
Robert V. Farese, "Phosphatidyl inositol metabolism; Eduardo G Lapet i na, 
" Phosphat i di c. . . 

. . . Phenyl al ani ne hydroxyl ase' ; Shel don May, " Dopani ne B hydroxyl ase' ; Jarres 
Coward, " Mat hyl transferases'; Phi I I i pe Bey, " Manoarri ne oxidase.' 
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I rrmmocyt o- cherri cal analyses of neur ot r ansnri 1 1 er phenot ype (Virginia 
Pickle, session chairperson): J. F. Pujol, "Tyrosine hydroxylase 
i nt er act i on. . . 

. . . Haenrrer I i , " IVat r i x i n pat h pr ocesses' ; G Ni col son, " IVat r i x in pat hoi 
pr ocesses. ' 

29 June. D. Br ant on, "Utility'; L. Furcht, "Utility'; 
R. Go I drran, " IVbt i I i t y' ; B. Huang, " Mat i I i t y' ; K. Robinson, " 
IS/bt i I i t y. ' 

30 June. E. Lazarides, " Cyt oskel et on' ; T. Pollard, " Cyt oskel et on' ; R. 
Spitzer, " Cyt oskel et on' ; J. Spudi ch, " Cyt oskel et on' ; G.. 

...Ernest A. IVbCul I och, discussion leader): Hal E. Broxrreyer, "Role of ion 

bi ndi ng gl ycopr ot ei ns, HLA- DR ant i geni c det er rri nant s, and eel I ul ar 

i nt er act i ons in t he r egul at i on of nor nral and I eukerri c nyel opoi esi s' ; 

IVal col m Moor e, " IVat ur at i on. . . Paul Kornblith, " Modi f i cat i on of brain tumor 

eel Is by di f f er ent i at i ng agent s' ; Al an Sar t or el I i , " Cel I di f f er ent i at i on i n 

response to chemot her apeut i c agents.' Role of preconditioning 

regirrens in cancer therapy ( Erri I Frei, III, discussion leader... 

. . . human I ung cancer ' ; Desmond Car ney, " Cel I I i nes f r om smal I eel I I ung 
cancer: Gowth characteristics and response to radiation and 
chemotherapy.' The role of i rrrrune cell modulation in chemotherapy 
(Paul Car bone, discussion leader): Sheldon Dray, " I rrrrune modulation 
by cycl ophospham de or rrel phal an and its effects on the eradication of 
established tumors'; IVarc E. Key, "Synergistic interaction between 
i rrrrunot her apy and chemotherapy.' 

28 July. Chronic I yrrphocyt i c I eukerri a as a model syst em i n cancer 
chemot her apy ( Kant i . . . 

... as a guide to cancer chemot her apy' ; W I I i am PI unket t , " Cor r el at i on of 

ar a C rret abol i sm wi t h t he r esponse i n human AM.' ; Saul Zi rrrn 

" Phar rracoki net i cs of 6- rrer capt opur i ne: A new I ook at an ol d. . . f unct i on of 

cytochrome oxidase'; Charles Hackenbrock, "Lateral diffusion and electron 

transfer i n t he rri t ochondr i al inner rrerrbrane. ' (Shelagh 

Fer guson- M I I er , poster discussion leader). Electron transport and proton 

purrps: ( b) Wiat is a. . . 

. . . Cest er hel t , poster discussion leader). Proton coupling: Wiat i s t he 

relative irrportance of bulk phase versus rrerrbrane phase protons? 

(Albert Lehni nger , session chairperson): Albert Lehninger, "Introduction 

and overvi eW ; R. J. P. WIN arrs. . . sessi on chai r per son) : S. Pi I ki s, 

" 6- Phosphof r uct o 2- ki nase/ f r uct ose 2, 6- bi sphosphat ase from rat liver: 

Isolation of a phosphor yl at ed i nt er rredi at e' ; N. IVeadow, "Regulation 

of sugar transport by bacterial phosphot r ansf er ase syst em ; G . . Dani el I e 

Carre, " Sper m chemot ax i s in Si phonophor es' ; Dale D. Hoski ns, "The mechanism 

of action of forward motility protein.' Sper m act i vat i on II (Bennett 

M Shapiro, discussion leader): Jane Rogers, " IVet abol i c r equi r errent s of the 



...urchin r ecept or f or sper rri ; M chael Edi di n, " Changes in t he I i pi d 

organization of the egg pi asrra rrerrbrane at fertilization. Some 

i rrpl i cat i ons for rrerrbrane structure and for early development.' 

Gamete recognition and binding II (Jerry L. Hedrick, discussion leader... 

...changes during oocyte mat ur at i on' ; Lionel I. Rebhun and Gegory Fisher, 
"The initiation of endocytosis during rrerrbrane remodeling as an early 
event in t he act i vat i on of sea urchi n eggs' ; Dougl as E. Chandl er . . . Lang, 
"Of rrosquitos, nice, and men: Frontiers of nutrition and again.' 

12 August. Control of irrrrunity and aging ( C. Lang, session 
chairperson): C. Lang, "Gut at hi one and aging'; R H. Windruch, "Dietary 
r est r i ct i on and its ef f ect s on i nrruni t y and agi ng' ; L. B. Rockl and, 
"Nutritional properties of reducing diets.' 

Fr ee Radi cal React i ons 
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Holderness School ... epi deni ol ogy' ; A. Jeffrey, "Structures of DNA 
adducts forrred by derivatives of pol ycycl i c carcinogens'; M Poi r i er , " 
I rrrrunoassays for carcinogen DNA adduct s' ; K. Randerath, "A versatile 
and hi ghl y sensi t i ve post I abel i ng rret hod f or det ect i ng. . . 

...Irreversible processes in glass.' 

10 August. Ionic motion and relaxation: A. K. Jonscher, "Universal 
di el ect r i c r esponse of solids'; P. Bray, " NIvR st udi es of i oni c mot i on 
i n gl ass' ; C. A. Angel I , " Corrput er . . . nrucus- - st r uct ur e and f unct i on' ; Jan 
Forstner, " Het er ogenei t y i n t he st r uct ur e of intestinal nuci n' ; Davi d Gol d, 
" I rrrrunocherri cal studies on colonic rruci n' ; Eugene Davidson; Gordon 
Forstner. 

4 August. Structure and function of proteoglycans... 

. . . i nvol verrent of gl obo ser i es' ; Kar I - Ander s Kar I sson, "Qycolipid 
structures as receptors for bacterial infection at rrucosal surfaces'; 
Roger Lai ne, " Ivannosyl - i nosi t ol - phosphor yl - cer am d ( M PC) and a related 
subst ance f r om yeast : Corrpl et e. . . 

. . . pr ot ei n- DNA i nt er act i on in t he chi cken I ysozynre gene r egi on' ; Gor don 
R ngol d, " Gene t r ansf er of gl ucocor t i coi d r esponses' ; EdMlgrom 
"Regulation of uteroglobin gene expression'; Gary Firestone, 
" G ucocor t i coi d regulation of protein processing.' I nsul i n. . . r ecept or 
corrponent ' ; John Kat zenel I enbogen, "Affinity probes for estrogen 
receptors'; Gerald Cunha, " St r orral epi t hel i al i nt er act i ons i n hor rrone 
responsiveness'; Kathyrn Horwitz, "Progesterone receptors in human 
br east t umor eel I s. ' 

Implantable Auditory Prostheses 

Ti I t on School 

Robert . . . 

. . . Mirk Wii te. 

24 August. Auditory physiology and speech encoding. Eric D. Young, 
Charles Li ber man. Feature extraction and speech perception: Dennis H. 

Kl at t . 

25 August. Perceptual aspects of speech recognition: Louis D. . . E. 
Stanley, discussion leader): R. Zi f f , "Kinetic approach t o t he sol gel 
transition, aerosol coagulation, ant i body- ant i gen interaction, and 

gal act i c cl ust er i ng' ; B. Chu, "Experimental r esul t s on some pol ymer 
systems'; J. C. Wieel er . . . devel oprrent . ' 

14 June. IVetastases (P. GUI I i no, discussion leader): L. Liotta, 
"Attachment and destruction of basement merrbrane by metastasizing 
tumor cells'; G Yogeeswaran, "The role of tumor cell surface and shed 
si al ogl ycopr ot ei ns. . . 

...mannary cell growth and differentiation ( B. B. Asch, discussion leader): 
H. Furthmayr, " Cr gani zat i on of basement menlorane macr omol ecul es' ; W 
R. Ki dwel I , " Rol e of t he ext r acel I ul ar mat r i x in nor mal and neopl ast i c 
mamrary eel I . . . 

...Asch, "Differential expression of keratins by mammary cells in vivo and 
i n vi t r o. ' 

15 June. IVerrbrane dynamics and receptor function ( B. K. 
Vonderhaar, discussion leader): J. Dave, "Interrelations of membrane 

rri cr ovi scosi t y, prolactin receptors and prostaglandins'; M E. Cost I ow, 
"Prolactin receptor regulation in cultured rat nranrmary... 

... t he r urri nant rrarrmar y gl and agai nst i nf ect i on' ; A. E. Beer , " The eel I ul ar 
corrponent s of rri I k, their i rmxinol ogi cal benefits and hazards t o t he 
suckl i ng r eci pi ent . ' 

16 June. The Gol gi apparatus and rri cr ot ubul es ( N. J. Kuhn, discussion 
leader): N. J. Kuhn, " Gol gi merrbrane per meabi I i t y and its 

i mpl i cat i ons' ; D. Dyl ewski , " IVerrbr ane f I ow dur i ng pr ot ei n and I i pi d 
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secretion'; R. F. Loi zzi , " Hor rronal control of rri cr ot ubul es. ' H. F. . . 

...discussion leader): (Speaker to be announced), "IVultiple 
est r adi ol - sensi t i ve effector pathways in regulation of hormones- 
responsive breast cancer growth'; D. A. Sirbasku, " Est r orredi ns' ; J. 
H. Clark, "Estrogen and ant i estrogen action.' Subrri ssi ons. . . 

. . . Pr edi ct i ve val ue of ani rral model s' ; Ant hony For d- Hut chi nson, 

" IVet abol i t es of arachidonic acid: Ivessengers of i nf I arrrrat or y 

responses'; Steven Abramson, "The role of the neutrophil'; Jarres S. 

Goodwin, "The modulation of i rrrrune responses by non-steroidal 

ant i - i nf I arrrrat or y dr ugs' ; Donal d T. V\al z, " D sease modi f yi ng dr ugs' ; Leon 

Sokoloff, "Is... 

. . . V\al deck, session chairperson). This session will include recent and 
irrportant devel oprrent s. Subjects to be announced. 

Iverrbrane Lipid IVbt abol ism 

Ki rrbal I Uni on Acaderry 

Christian R. H. Raetz, chairperson; W Virgil Brown, vice chairperson 



... i n model rrBrrbranes: Peter Gul lis, " Ivbdel i ng of biological rrerrbr anes' ; 
Gf aham Shi pi ey, "Structure and interaction in rrerrbr ane lipid 
bi I ayer s' ; Thomas Thorrpson, " Cr gani zat i on of gl ycospi ngol i pi ds in 
phosphatidylcholine bi layers.' Reconst i t ut i on of functional rrerrbr ane 
proteins into model bi layers: Robert Fi I I i ngarre, "Proton translocating 
ATPase of Escherichia col i ' ; Ronald Kaback, "The lac carrier protein: From 
rrerrbr ane to rral ecul e' ; H. Gobi nd Khorana, "Light transducing 
r et i nal - based pi grrent s. ' 

21 June. IVbl ecul ar biology of rrerrbr ane lipid synthesis in 

bact er i a and yeast : W I I i am Dowhan, "In vi t r o synt hesi s and rrerrbr ane 
association of lipid biosynthetic enzymes' ; Eugene Kennedy, "Csrrotic 
regulation and the biosynthesis of rrerrbr ane- der i ved 
oligosaccharides'; Susan Henry, "Genetic regulation of phospholipid 
synthesis in yeast.' Biogenesis of bacterial rrerrbr ane lipoproteins 
and I i popol ysacchar i des: Henry Wi, " Post - 1 r ansl at i onal modification of 
pr o- 1 i popr ot ei n i n E. col i ' ; Shoj i M zushi ma, "Biogenesis of membrane 
I i popr ot ei ns in E. col i ' ; Er nst R et schel , " St r uct ur e and conf or mat i on of 
I i pi d A ; Kuni Takayama, "Structure... 

. . . and Kuni Takayama, " M t ogeni c f unct i on of I i pi d A pr ecur sor s. ' 

22 June. Secretion and targeting of rrerrbr ane proteins in si rrpl e 
organisms: Peter Ivbdel, "Localization of filamentous phage protein'; Tom 
Si I havy, " Genet i c anal ysi s. . . 

. . . i n E. col i ' ; Randy Di rrond, " Secret ory nrut ant s in Di ct yost el i urn 
di scoi deum ' Uptake and intracellular translocation of membrane 
I i pi ds: Sam Kapl an, " Phosphol i pi d rret abol i sm and I ocal i zat i on in 
Rhodospseudorronas sphaer oi des' ; Karel Wrts, "Properties and function... 

. . . t r ansl ocat i on and rret abol i sm of f I uor escent I i pi d anal ogs. ' 

23 June. Biochemistry and somatic cell genetics of membrane 
sterols: Peter Edwards, "Studies on the synthesis, degradation and mRNA 
levels of HIVGCoA r educt ase' ; Dani el . . . eel I s' ; M chael Si nensky, "Somatic 
cell genetic analysis of the regulation of rreval onat e biosynthesis.' 
Function of rrerrbr ane lipids and proteins in cellular devel oprrent : 

Ronald Schnaar , " I rrrrobi I i zed gl ycol i pi ds support car bohydr at e- speci f i c cell 
adhesion'; W I I i am Lennar z, " G ycopr ot ei n synt hesi s and errbr yoni c 
devel oprrent ' ; Lucy Shapiro, "Role of rrerrbr ane biosynthesis in 
Caulobacter cell differentiation.' 

24 June. Li pi d f unct i on: Konr ad BI och, " A novel rret abol i c r ol e f or 
rrerrbr ane- associ at ed sterols'; Hector DeLuca, "Biochemistry of the 
vitanin D endocr i ne syst errl ; Robert Farese, " Phosphat i dyl i nosi t ol 

rret abol ism.. 
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. . . Transport Phenomena 
Hoi der ness School 

Alan Finkel stein, chairperson; Adrian Parsegian, vice chairperson. 

18 July. Structure of membrane transport proteins (Jack Kyt e, 
session chairperson): Arthur Karl in, "Functional roles of the subunits of 
the... 

. . . I ni t i al event s in pr ot ei n t r ansl ocat i on acr oss t he endopl asm c 
reticulum; Donal d Engel man, " I nser t i on and f ol di ng of rrerrbrane 
pr ot ei ns' ; R ck Hay, "Off er ent rrechani snrs of pr ot ei n i rrpor t i nt o 
ni t ochondr i a. ' 

19 July. Reconst i t ut i on of channels... 

...lobster nerve reconstituted in planar bi layers.' Posters. Bacterial 
cherrotaxis (Julius Adl er , session chairperson): Howard Berg, " 
Flagellar rotation and its cherrotactic control'; Daniel Koshl and, 
"Information processing in cherrat axi s' ; Robert Ivacnab, "Processing of... 

. . . i n t he r egi on of f usi on' ; I an Si rrpson, " Ivechani sm of gl ucose t r anspor t er 
t ransl ocat i on to t he pi asrra rrerrbrane i n response t o i nsul i n' ; 
Derek Knight, "The requirements for exocytosis in permeable adrenal 
rredul I ar y eel I s. ' 

21 July. Epi t hel i a (Joseph Handler, session chairperson): James Viade, 
"Role of vesicle fusion in regulation of epithelial rrenbrane 
transport'; Arthur Finn, "Interaction between apical and basolateral 
rrenbr anes in t i ght epi t hel i a' ; Ber nd Li nderrann, " Tr anspor t . . . 1 983 t o G E. 
Pierce, Bat telle IVemor i al Institute, 505 King Avenue, Col unbus, Chi o 43201. 

MdI ecul ar IVerrbrane Biology 

Proctor Acaderry 

Jarres E. Rothrran, chairperson; M chael S. Brown, vice chairperson. 

11-15 July. IVerrbrane structure at high resolution (Donald 
Engel man, session chairperson): R chard Henderson, Hart mot M chel , Jurg 
Rosenbusch. Pr ot ei n. . . 

...translocation (George Pal ade, session chairperson): Jonathan Beckwith, 
Qunter BI obel , Bernard Davis, TomRapoport. Control of rrenbrane 
fusion processes (Ari Hel eni us, session chairperson): V. Adrian Parsegian, 
W I I i am SI y, V\ar r en St r i 1 1 mat t er , Donal d W I ey. . . 

...of receptor protein, local insertion of newly synthesized receptors, 
extracellular and cytoplasnic molecules that alter rrenbrane receptor 
distribution (Stanley Froehner, session chairperson): M r i am Sal pet er ; 
IVbnroe Cohen; Robert Block. Cherri cal activation of... 

. . . The r ol e of guanosi ne t r i phosphat e bi ndi ng pr ot ei n in r ecept or 

activation: Genetic analysis of cyclase mediated responses, 

char act er i zat i on of GTP bi ndi ng pr ot ei ns t hat rredi at e i nhi bi t or y 

responses, rule of GTP in photoreceptor transduction, reconstruction 

of cycl ase- rredi at ed responses (Henry Bourne, session chairperson): 

Bernard Fung; Eva Neer ; David IVanni ng; M chael Schramm The role of protein 

phosphorylation in regulation of excitable rrerrbr ances: Phosphorylation 

rredi at ed drug and synaptic responses in single Apl ysi a neurons; the 

role of protein phosphorylation in rod outer segments, rruscarinic receptor 



... act i vat i on, EGF r ecept or act i vat i on by ant i bodi es, r ecept or r ecycl i ng, 
somatostatin rredi at ed inhibition, peptide affects on pancreatic 
rrenbrane phospholipids, peptide mediated changes in adenyl cyclase 
(R chard M I I er , session chairperson): Patricia Hi nkl e; Kr i st i e King... 
IVacLennan, co-chairperson; IVakot o Endo, co-chairperson. 

1 August. IVet hods for measuring intracellular cal ci urn and 
membrane potentials (John Blinks, session chairperson). T-systemand 
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timng of first events detected by var i ous. . . sessi on chairperson): Yol ande 

Buchrruller, Stephanie Jarres, David Vtyler, Alain Dessai n. Characterization 

and function of parasite antigens (Ruth Nussenzwei g, session 

chairperson): Ivercio Pereira, Fidel Zabal a, Peter David, Ivet a Strand, Frank 

Rchards. I rrrrune response of humans to parasites (Eric Cttesen, 

session chairperson): Daniel Col I ey, Anthony Butterworth, Andre Capron, 

Rabi a. . . chai r per son) : S. Silver stein, D. Fearson, J. Unkel ess, E. J. 

Goetzl. Signals generated in phagocytes following membrane 

perturbation (J. Gal I i n, session chairperson): G Wi ssmann, D. Romeo, P. 

D. Lew, R. Snyder man. The. . . Bogor ad, "Chloroplast genes'; G A. van Ar kel , 

" Cyanobact er i al transformation systems'; Gregory Clark, "Regulation of 

phot osynt het i c rrerrbrane synthesis by oxygen in Rhodopseudorronas 

capsulata. ' Photosynthesis I I --Nuclear genes regulating chloroplast 

functions (Bill Tayl or . . . St r oud, " Acet yl col i ne r ecept or structure'; George 

Hess, "Acetylcholine receptor cherristry'; M chael Garavito, "3-D crystals 

of rrerrbrane proteins.' Transducing proteins: MjscI e (David Trent ham 

sessi on chai r per son) : W I I i am Cook, " Hi gh- r esol ut i on cal rrodul in st r uct ur e' ; 

Ral ph. . . 

. . . chai r per son. 

15 August. The transferrin receptor and iron transport (Paul 
Sel i gman, session chairperson): Howard Sussnran, "Isolation and 
structure of t he t r ansf er r i n r ecept or ' ; I an Tr owbr i dge, " Regul at i on of the 
transferrin receptor in relation... 

. . . happeni ngs' ; IVarshal I Edgel I , "The gl obi n genes' ; Al I an W I son, "G obi n 
gene evol ut i on. ' 

16 August. Red cell membrane skeletal proteins (Vincent 

IVarchesi , session chairperson): David Speicher, " The st r uct ur e and function 
of human erythrocyte spectrin'; Vann Bennett, "Red cell membrane 
skeletal protein analogues in nonerythroid cells.' Gsne regulation, 
expression and processing (Vernon Ingram, session chairperson... 

. . . chr orrat i n. ' 

17 August. Pathophysiology of red blood cell membranes (Stephen 
Shohet , session chairperson): Jiri Pal ek, "Iverrbrane skeletal defects 

in hereditary spherocytosis and el I i pt ocyt osi s' ; IVarguerite M B. Kay, " 
Changes in rrerrbrane proteins with red cell ageing'; Russell Howard, 
"Interactions of the red cell and malarial parasites... 

. . . Col by- Sawyer Col I ege ( S) 

Ivlirugan Ival ai yandi , chairperson; Sr i ni vasa Sour i r aj an, vice 
chai r per son. 

11 July. Interactions at rrerrbr ane- sol ut i on interfaces (A. 
Zel man, discussion leader): S. Sour i raj an, "The surface force- pore flow 
rrodel for RO and UF separ at i ons' ; L. Zerran, "Anatorry of an UF 
rrerrbrane and par arret ers affecting performance.' IVechani sm of 
transport i n RO ( P. Bl ai s, discussion leader): W Pusch, "Iverrbrane 
st r uct ur e and wat er st r uct ur e in RO rrerrbr anes' ; A. Zel man, " Pr eci si on 
char act er i zat i on of RO ; J. K. . . 

. . . RO, UF rrerrbr anes. ' Pr i nci pi es of rrerrber ane f oul i ng ( W G Li ght , 
discussion leader): R. Probstein, "Colloidal merrbrane fouling in RO 
systems'; H. Blanch, " Hoi I ow f i ber bi or eact or s f or bacterial cell 
cul t ur es. ' 

14 July. Iverrbrane structure and fabrication ( L. Zeman, 
discussion leader): R. E. Kest i ng, "Evolution of i onorrer i c dry RO 

rrerrbr anes'; S. Krause, " Pol yrrer solution t her modynarri cs and application to 

rrerrbrane equilibria.' Iverrbrane structure and fabrication ( T. 

Ivatsuura, discussion leader): A. Allegressa "Corrposite rrembranes: Effects 

of manufacturing variables on rrerrbrane properties'; R. Benson and D. 

J. Lyman, " New devel oprrent s in block copolymer membranes.' 

15 Jul y. . . 

... M chael s, discussion leader): Stuart Builder, "Purification of proteins 
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f r om genet i cal I y engi neer ed or gani site' ; Al I en Zel man, " The rrerrbr ane 
pouch' ; Bo IVat t i asson, " Ul t r af i I t r at i on af f i ni t y pur i f i cat i on' ; Eugene 
Sul kowski , "Purification of proteins by chromatography: Hydrophobic 
i nt er act i on. . . 

...high-performance liquid chromatography: MjI t i gr am seal e laboratory 
separations and large-scale process separations.' 

18 August. Extraction ( Lanny Robbi ns, discussion leader): Goran 
Schi I I , "Chromatographic and ext r act i ve separ at i ons of organic 
corrpounds by ion pair technique'; Henry Sawistowski, " Ivass transfer with 
inter facial reaction in solvent extraction'; Carl Hansen, "Aspects of 
the application of solvent extraction t o t he separation and 
purification of nonferrous rretals.' 

1 9 August . Absor pt i on and di st i I I at i on ( Ral ph V6i I and. . . obser vat i on 
of ionospheric and magnet ospher i c motions.' 

16 June. ( D. Rees, discussion leader): R. Robl e, " Ther rrospher i c 
response to solar and magnet ospher i c inputs'; J. Luhmann, 
" IVesospher i c motions and correlated aurora'; H. Vol I and, "Atmospheric... 

. . . cherri cal r el eases' ; S. Shawhan, " Act i ve wave and par tide per t ur bat i ons 
of t he i onospher e. ' 

Spectroscopy of IVat r i x- 1 sol at ed Species 

Col by- Sawyer Col I ege ( S) 

Lester Andrews, chairperson; IVartin Moskovits, vice chairperson. 

18 Jul y. VI adi rri r . . . 

. . . har nessed to pr ovi de usef ul spect r oscopi c i nf or mat i on on r adi cal i ons' ; 
Crville L. Chapman, "Applications of mat r i x i sol at i on t o problems in 
or gani c cherri st ry. ' 

19 July. Dieter Gruen, " Wiat ' s met al I i c about met al di atomies'; Derek 
M Lindsay, " ESR of mat r i x isolated metal clusters.' Robert Hauge, 
"IVatrix isolation studies of phot oassi st ed insertion of M and Iv2 

species i nt o C- H, C- F, and... 

. . . Cgden, "High tertperature inorganic molecules in matrices.' 

20 July. Paul Schatz, "The study of matrix isolated species 
usi ng magnet i c ci r cul ar di chr oi s rri ; Roger Gr i nt er , " IvCD of mat r i x- 
isolated atoms and molecules.' Dieter M Kol b, " Phot oel ect r on 
spectroscopy and synchrotron radiation absorption studies of matrix 
isolated rret al at orrs and clusters'; N. Schwenter, " Vacuum ul t r avi ol et 
spectroscopy of mat r i x- i sol at ed molecules.' 

21 July. Henri Dubost , " Dynarri cs of vibrational excitations in matrix 
i sol at ed mol ecul es' ; Eric Wit z, "Vibrational ener gy t r ansf er and 
relaxation processes in mat r i x- i sol at ed CH3F. ' George C. Pi ment el , 

" Cool i t , baby. ' 

22 July. Hs. H. Gunthard, " New t echni ques and... 

. . . Huber , "Interactive data analysis: Strategy and methods.' (WlliamG 
Hunter, session chairperson): Andre I. Khuri, "Response surface 
designs for multiple response systems.' 

5 August. (Agnes M Herzberg, session chairperson): Paul A. Tukey, 
"Gaphical rret hods for data... 

...proteins, proteoglycans) I (Bjorn R. O sen, session chairperson): Klaus 
Kuhn, "Interstitial col I agens' ; Rupert Ti rrpl , "Basement membrane 
collagen, i nt i macol I agen and I arri ni n. ' Structure of extracellular matrix 
corrponents (col I agens, adhensi on proteins, proteoglycans) II (George... 

...John IVbDonal d, " Fi br onect i n' s role in collagen organization and 
deposition by fibroblasts'; Heinz Furthrrayr, "Basement membrane 
structure and asserrbl y' ; Er kki Ruoslahti, "Attachment of eel I s t o 
extracellular matrix.' Degradation of extracellular mat r i x. . . I eader ) : P. M 
Scott, C. W Thorpe; S. Swanson. 
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15 June. Analytical rret hods- - mass spectral, i muinoassay and 
other detection rret hods (G Bennett, discussion leader): F. S. Chu; J. A. 
Sphon and. . . 
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Weekl y CI i ni copat hoi ogi cal Exercises: Case 33- 1993: A 50- Year - a d Man W t h 
Cnset Q Fever And Diarrhea In Morocco (Case Records of the Massachusetts 
Gsner al Hospi t al ) 

Blunter g, R chard S. ; Corrpton, Carolyn C. 

The New Engl and Journal of Medicine 

Aug 19, 1993; 329 ( 8) , pp 561-568 

LI NE COUNT: 00609 WORD COUNT": 08415 

TEXT 

. . . TABLE CM TTED* * * Fi gur e 1 . - Fi I m f r om t he Upper Cast r oi nt est i nal and 
Srral I - Bowel Series, Derronst r at i ng Nor rral Motility and a Normal Fold 
Pattern, without Evidence of a Stricture, Mass, Ulcer, or Fistula *. 
* * FI GURE. . . 

. . . negat i ve; ci rret i di ne was begun, wi t h a si i ght decrease i n abdorri nal 
discomfort. The patient had received i nmruni zat i ons against tetanus, 
typhoid, and yel I ow f ever ; ant i rral ar i al prophylaxis was not required for 
his area of . . . ser ol ogi c test for syphilis were negative. Skin tests with 
tuberculin ( PPD, 5 TU) and murrps antigen were negative, and a skin 
test with Candida antigen was positive at 48 hours. Two stool 
cultures for enteric pathogens were negative at 48... 

. . . mass. An upper gastrointestinal series and srral I -bowel f ol I ow- 1 hr ough 
study (Fig. 1) reveal nor rral rrucosal folds in the srral I bowel, a 
nor rral transit t i rre, and no evidence of a mass... 

...States have consistently found that syst erri c or localized infections, 
collagen vascular diseases, and neoplasms were responsible for the 
fever i n 70 t o 90 percent of these cases ( Ref . 1). Granulomatous diseases 
...tract also rule out several intestinal parasitic infections that may 
cause chronic noni nf I arrrrat or y diarrhea in i rrrrunocorrpet ent persons. 
These infections include i sospor i asi s, giardiasis, and, less comronl y, 
crypt ospor i di osi s. Also, syst erri c syrrpt orrs are uncommon. . . 

...infection, which night in part explain this patient's clinical syndrorre, 
is a disease of i rrrrunocorrpr orri sed persons (Ref. 20... 

. . . associ at ed wi t h cr owdi ng i n i rrpover i shed corrrruni t i es. The t i ck- bor ne 
form must be considered, since the responsible soft tick is enderri c 
to northern Africa, including Mxocco. A var i et y of animal hosts, 
principally rodents, maintain the reservoir of infection. The 
responsible organism is transmtted to human beings from the saliva 
of t he t i ck during a bl ood. . . suf f usi on. Apyrexia of one to five days' 
duration occurs subsequently and is followed by an i rrrrune phase, 
which usually lasts one day but may last one month, during which serum 
ant i bodi es. . . 

...may be less well adapted to human beings, since Sal. paratyphi type B 
has been isolated f r om t or t oi ses in Mxocco (Ref. 23). MDSt corrmonl y, 
however, tortoises are the vehicle for the... 

Page 183 



1 0585880VI BRI 0. t xt 



... of sal rronel I a can occasi onal I y cause an i I I ness r eserrbl i ng ent er i c 
fever, but the hosts are usually i rmrunocorrpr onri sed. 



...the negative cultures and the t errpo of the course. Furthermore, although 

this patient had been i rrrruni zed against typhoid fever, the 

i rmxini zat i on is not completely ef f ect i ve. . . chi I dr en and in adults 

with cirrhosis, diabetes rrellitus, sickle cell anerri a, cancer, and the 

acqui red i rmunodef i ci ency syndroms ( Ref . 35). A pr ol onged i I I ness 

would be extrerrely unusual in a patient with shigellosis... 

...and unpasteurized milk products and possible exposure to contaminated 

water while he was camping. In immunocompetent persons Carrpyl obact er 

j ej uni causes a sel f - 1 i rri t ed ent er i t i s t hat I ast s I ess t han one week in... 

disease, usually an i r on- over I oad disorder. Twenty percent of persons with 

syst erri c spread are, however, i mrunocorrpet ent . Asyrrpt omat i c blood 

donors can even transmit Y. ent er ocol i t i ca infection, indicating the 

invasiveness of this organism in i mrunocorrpet ent hosts (Ref. 46). 

Yersinia infection is thus consistent with the epidemiologic pattern, 

cl i ni cal course, and. . . 

...Dr. Blunter g: Since yersinia has specific growth r equi r errent s, routine 
culture of stool speci rrens successfully isolates the organism in only 
about 60 percent of the cases and often not by 48... 

CI TED REFERENCES 
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IVedi cal Progress: Bacterial And Protozoal Gast r oent er i t i s ( Revi ew Ar t i cl e) 

Querrant, R chard L. ; Bobak, David A 

The New Engl and Journal of IVedi ci ne 

Aug 1, 1991; 325 ( 5) , pp 327-340 

LI NE COUNT: 00741 WORD COUNT: 10238 

TEXT 

...the I eadi ng cause of chi I dhood deat h, and i n some par t s of t he wor I d 
they are responsible for more years of potential life lost than all 
ot her causes corrbi ned ( Ref . 2) . Ivbst . . . 

...infectious doses are relatively low, according to studies in human 
volunteers. An infectious dose of Vibrio cholerae, Esch. col i , or 
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sal rronel I a usually requires the ingestion of 10(sup 5) to 10. .. 
adenoviruses, and coxsackieviruses have also been noted in cases of 
nosocorri al diarrhea in pediatric and i rmunocorrpr onri sed patients ( Ref . 
26, 27) . Candi da al bi cans, f ound i n one t hi rd of t he cases of nosocorri al . . . 
...cause of diarrhea (Ref. 29). Nosocorri al diarrhea associated with Can. 
albicans is especially prevalent in i mrunocorrpr orri sed or malnourished 
patients (Ref. 30,31) and in patients receiving antibiotic or 
ant i neopl ast i c dr ugs ( Ref . . . 

. . . CI . difficile and its cyt ot oxi ns is i ncr easi ngl y avai I abl e. 
Distinguishing different strains of CI. difficile by i rrrrunobl ot t i ng, 
r est r i ct i on- endonucl ease digestion, or exarri nat i on of 
ant i bi ot i c- sensi t i vi t y patterns further demonstrates its spread in 
hospi t al s. . . 

. . . i nf ect i on. 

Tr avel er ' s Di ar r hea 

Mjch I i ke t he chi I dren in devel opi ng areas in t he t ropi cs, t he 
i rrrrunol ogi cal I y nai ve t r avel er t o t hese ar eas i s suscept i bl e to the 
ent er i c pat hogens t hat heavi I y cont arri nat e t he. . . Ct her i ncr easi ngl y 
recognized problems include fatal V. vulnificus infections in 
patients with liver disease who eat raw oysters and unexplained chronic 
di ar r hea af t er . . . 

...destroyed by the parasite). Ingestion of inadequately cooked seafood 
should prorrpt consideration of infections with vibrio or Norwalk-like 
viruses. The use of antibiotics should be stopped if possible, and 
cyt ot oxi geni c. . . 

...with Staph, aureus, B. cereus (incubation periods, <6 hr), Q. 
perfringens, enterotoxigenic Esch. col i ( ETEC) , vibrio, sal rronel I a, 
carrpyl obact er , shigella, or ent er oi nvasi ve Esch. col i ( El EC) . Consider 
saving Esch. col i sanrpl es for ser ot ypi ng. . . per si st or suggest an 
appendi ci t i s- 1 i ke syndr orre, cul t ur e f or Y. ent er ocol i t i ca wi t h col d 
enr i chrrent . I n i rrrrunocorrpr orri sed host s, a wi de r ange of vi r al 
( cyt orregal ovi r us, herpes si rrpl ex virus, coxsackievirus, or rotavirus), 
bact er i al ( sal rronel la... 

... so a r el i abl e I eukocyt e mar ker woul d pr ovi de a bet t er scr eeni ng t est * . 

* * Fl GURE CM TTED* * 

Diarrhea in I rrrrunocorrpr orri sed Patients 

Wth the increasing frequency of the acquired i rrrrunodef i ci ency 
syndr orre (AIDS) and i rmxinosuppr essi ve cherrot her apy , diarrhea in 
i rmunocorrpr orri sed patients presents a growing challenge. The 
irrpressive intestinal rrucosal i rmxine system-- also called 
' ' gut - associ at ed lymphoid tissue'' -- that protects our 400 rr(sup 2) of 
rrucosal surface is corrposed of three corrponents: Peyer's patches, 
I arri na propria I yrrphocyt es, and intraepithelial lyrrphocytes (Fig. 2) (Ref. 
71,72). In addition t o t hei r critical role in the uptake of antigen, 
(Ref. 73) M ( rri cr of ol d) cells also appear to be a route by which bacteria 
can. . . 

...such as cr ypt ospor i di urn can be taken up (Ref. 76). Specific enteric 

i nf ect i ons associ at ed wi t h hurror al i nmrune def ect s i ncl ude gi ar di asi s 

in pat i ent s who I ack I gA and I gM and have nodul ar I yrrphoi d hyper pi asi a. . . 

...selective deficiency of secretory corrponent has been associated with 
intestinal candidiasis (Ref. 80). Finally, certain rrucosal pathogens 
may enhance their pathogenicity by producing I gA proteases (Ref. 81,82). 

* Fi gur e 2. - The I nt est i nal Mjcosal I nrrrune Syst em I n t he Peyer ' s 
patches, rri cr of ol d ( IV) cells sarrpl e foreign antigen (Ag) from the gut 

I urren, and macrophages ( IvP) and dendritic cells ( D) (which express major 
hi st ocorrpat i bi I i t y corrpl ex Q ass II MHO I I ] antigen) process this 
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antigen for presentation to CD4+ ( T4) I yrrphocyt es. The T4 I yrrphocyt es 
produce cytokines (such as i nt er I euki n- 2. . . 

... I urren as seer et or y I gA ( si gA) . I nt er f er on garrrra al so i ncr eases t he 
expression of MHO I I by rrucosal epithelial cells. I n t he adjacent 
rrucosal epi t hel i urn 1 in every 6 t o 1 0 eel I s i s an intraepithelial 
CD8+ ( T8) or garrrra/ delta I yrrphocyt e t hat may be i rrpor t ant in eel I ul ar 
i rmune responses to enteric pathogens and antigens ( Ref . 

71,72). The t er m " " gut - associ at ed I yrrphoi d tissue'' is reserved by some to 
r ef er . . . 

. . . Pat i ent s wi t h i rrpai r ed eel I ul ar i rrrruni t y or r ecei vi ng st er oi ds ar e 
at increased risk for I i f e- 1 hr eat eni ng hyper i nf ect i on syndrome with 
St r ongyl oi des st er cor al i s. . . 

...having st r ongyl oi des infections. It is thus irrportant to consider this 
potentially dangerous hel rri nt hi c parasite in i rmunocorrpr onri sed 
patients and use fecal and serologic diagnostic studies when indicated 
( Ref . 94, 95. . . 

...with diarrhea of one month's duration were found to be seropositive for 

the human i muinodef i ci ency virus, and 40 percent of patients with 

Al DS pr esent ed wi t h per si st ent di ar r hea ( Ref . 98) . Ant ony . . . a vet er i nar y 

pathogen, cr ypt ospor i di urn was described in only seven cases in humans (five 

of t hem i muinocorrpr onri sed) from 1976 to 1982, when severe, 

I i f e- 1 hr eat eni ng di ar r hea in pat i ent s wi t h Al DS br ought cr ypt ospor i di osi s 



...as an irrportant water borne cause of sel f - 1 i rri t ed, subacute, watery 
diarrhea (Ref. 109-111) in i rrrrunocorrpet ent patients in developing and 
developed countries (Ref. 112-114). Cryptosporidia! diarrhea may be 
pr ol onged, especi al I y. . . 

...with eosi nophi I i a and Char cot - Leyden crystals that are uncharacteristic 
of protozoa. I nf ect i on wi t h I . belli responds to 
t r i met hopr i rr> sul f arret hoxazol e or sul f adoxi ne- pyr i met ham ne t her apy ; 
repeated or suppressive courses may be required in... 

. . . gr anul es, and t hyl akoi d- 1 i ke wavy I arrel I ar or ganel I es ( Ref . 1 24) . Thi s 
organism has been found in i rrrrunocorrpet ent patients as well as those 
wi t h Al DS who have wat er y, noni nf I arrrrat or y di ar r hea, of t en associ at ed wi t h 
recent travel i n t he Caribbean (Ref. 124- 126). This or gani sm I acks a 
rrerrbr ane- bound nucleus and does not st ai n wel I with auranine or with 
Gomori's, Gr am s. . . avai I abl e, serologic surveys suggest an association of 
Enceph. cuni cul i antibody with tropical areas (Ref. 132). Isolated 
cases have irrproved after treatment with pyr i met harri ne, metronidazole, or 
t r i met hopr i m sul f arret hoxazol e; ef f ect i ve t her apy f or rri cr ospor i di osi s. . . 

...contribute to diarrhea, rral nut r i t i on, or extraintestinal nosoconi al 
infections (Ref. 46,48,51,144). I rrpai red intestinal motility leads to 
i ncr eased suscept i bi I i t y to i nvasi ve pat hogens, as wel I as i rrpai r rrent of 
normal absorption of water and electrolytes (Ref. 145-147). Active 
i rrrruni ty, as well as passive protection by breast -rri Ik antibody, 
I act of err in, I ysozyrre, antibody, and other factors... 

...toxins or heat -stable toxins produced by other organisms, such as 
kl ebsi el I a, citrobacter, salmonella, carrpyl obact er , vibrio, and 
yer si ni a, i n t he pat hogenesi s of di ar r hea wi t h t hese or gani srrs r errai n 
unci ear ( Ref . 165- 168. . . 

...and two recently described Esch. col i products cause fluid secretion in 
animal models or electrogenic responses in Ussi ng charrbers (Ref. 
169- 175). Cytotoxic or neurotoxic products of enteric pathogens include 
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shi ga. . . di sease. Two- 1 o- seven- nanomet er surf ace f i br i I I ae or firrbriaeof 
enterotoxigenic Esch. col i ( col oni zat i on- f act or antigens I t o V) are 
cr i t i cal t o t he capaci t y of t he or gani sm t o col oni ze t he srral I . . . 

...its duration and severity and prorrptly initiate appropriate r epl acerrent 
of fluid. Fortunately, most noni nf I arrrrat or y illnesses respond to 
si rrpl e rehydration therapy. If an illness has persisted for several days or 
has caused. 

. . . t hose wi t h Al DS. Speci f i c cl ues may suggest i nf I arrmat or y di ar r hea, 

yersinia, ent er oherror r hagi c Esch. col i , Ent . histolytica, vibrio, Q. 

difficile, giardia, cr ypt ospor i di urn enterotoxigenic Esch. col i , food 

poisoning, or sexually transrritted or other pathogens (Fig. 1). In 

i rrrrunocorrpr orri sed patients endoscopy and biopsy may be indicated if 

the illness persists and routine stool culture rrucosal nutrient in 

t he srral I bowel , anal ogous to shor t - chai n f at t y aci ds in t he col on) , ( Ref 



...effective, absorbable ant i rri cr obi al agent can reduce the duration of 
syrrptorrs in shigella, enterotoxigenic Esch. col i , vibrio, and 
sorret i rres Camp, jejuni infections. The increasing resistance of enteric 
pat hogens t o corrmonl y used ant i rri cr obi al . . . 

...Ref. 219). For exarrpl e, 44 percent of enterotoxigenic Esch. col i and 79 
percent of shigella isolated from U.S. troops in Saudi Arabia in 1990 
wer e r esi st ant to t r i met hopr i m sul f amet hoxazol e ( Ref . . . 

...Ref. 111,226). Finally, greater understanding of virulence traits such 
as adhesi ns, toxins, and Vi antigen is leading to new devel oprrent s in 
vaccines against typhoid fever, cholera, and enterotoxigenic Esch. col i . . . 

...understanding of the traits of rri cr obi al virulence (such as adhesi ns, 
toxins, and i nvasi ns) and host responses have reached the molecular 
level and now open exciting bi ocherri cal , i nrrmnol ogi c, and 
pharmacologic avenues for irrproved control of the increasingly 
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TEXT 

...and warmth were palpated over the lateral aspect of the anterior 
corrpar t rrent , believed suggestive of subcutaneous edema; no signs of 
deep venous t hr orrbosi s wer e f ound. The ur i ne was nor ma I . The hemat ocr it... 

...was reported to contain colonies of gr am- negat i ve rods that were later 
identified as a vibrio species. On the eighth hospital day the 
pat i ent was t r ansf er r ed to this hospi t al . . . 

...disease, receipt of transfusions, chest pain, diabetes rrellitus, stroke, 

recent insect bite, or receipt of i rmmnosuppr essi ve indications; he 

had been free of claudication since the vascular surgical pr ocedur e. . . on a 

Or am stain of material aspirated f r om t he si t e of t he eel I ul i t i s, and the 

isolation of a vibrio species from a blood cul t ur e. . . pr esent ed 

wi t h eel I ul i t i s and sepsi s. Gel I ul i t i s is an acut e spreadi ng i nf ect i on of 

the epiderrris and subcutaneous tissues ( Ref . 1). Trauma or a break in 

the skin allows penetration of the pathogen... 

...hobbies, diet, travel history, and underlying disease, a history of 
trauma, and the presence of i mrunosuppr essi on. The site of the 
cellulitis, the presence of other tissue changes, and the response to 
ant i ni cr obi al therapy may provide additional information, a her soft -tissue 
infections, such as abscess formation... 

. . . st r ept ococci . Bui I ous i rtpet i go begi ns as vesi cl es t hat evol ve i nt o 

flaccid bullae, which are a cutaneous response to a staphylococcal 

toxin (Ref. 1). This disease is most common in newborns and young children. 

Staphylococci are regularly isolated from the skin lesions, and there 

is usually a prorrpt response t o t he administration of an 

ant i st aphyl ococcal antibiotic. Staphylococcal scalded skin syndrome ( SSSS) 

shoul d be suspect ed. . . 

... usual I y not obser ved on a Gr am st ai n of t he dr ai nage mat er i al , but i t 
may be isolated by culture or biopsy at the advancing edge of the 
i nf ect i on, whi ch r esponds to t r eat rrent wi t h peni ci I I i n G Aquar i urn 
workers and fisherman have experienced the development of a... 

. . . Anaer obi c eel I ul i t i s due to cl ost r i di al speci es usual I y occur s i n 
patients who have devitalized subcutaneous tissues (Ref. 1). 
Q ost r i di urn perf r i ngens and other clostridial species thrive in dirty or 
i nadequat el y debr i ded. . . The cl i ni cal di f f er ent i at i on of i nf ect i ons 
involving the skin and subcutaneous tissues from those involving the 
fascia and skeletal nxiscl e may be difficult (Ref. 1). Gas... 

...setting. Escher i chi a col i , kl ebsi el I a, ent er obact er , and Pseudomonas 
aeruginosa may cause cellulitis in patients who are i nrninocorrpr om sed 
or gr anul ocyt openi c or have a t her rral injury (Ref. 1,16). Pat i ent s wi t h 
bact er erri a due to... 

. . . The f arri I y Vi br i onaceae cont ai ns t he gener a aer omonas, pi esi omonas, and 
vibrio. Aer omonas and pi esi omonas are nonhal ophi I i c (non-salt loving) 
gr am- negat i ve bacilli with predominant polar f I agel I a (Ref. 17,18). 
Aer omonas may be found i n fresh water, estuaries, and soi I (Ref. 17... 
...gas gangrene, and sepsis due to A. hydrophila have been reported in 
patients who are immunologically competent (Ref. 13,14). Bacteremia, 
sepsis, and rret ast at i c lesions involving skin and rruscl e, however, are more 
I i kel y to devel op i n i rmunocorrpr om sed pat i ent s ( Ref . 13) . The 
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absence of a cont am nat ed wound and gas i n t he tissues and the 
i sol at i on of a hal ophi I i c speci es of vi br i o f r om t he pat i ent ' s 
blood exclude the diagnosis of aeromonas infection. PI esi orronas 
shi gel I oi des was previ ousl y. . . 

...vibrios, pi esi orronas does not survive well inseawater, ( Ref . 19) and 
most of the human isolates of pi esi orronas have been from stool 
cultures of patients with diarrhea. Diarrhea due to P. . . 

. . . V\fe are t ol d t hat this patient had bactererria and sepsis due to a 

vibrio species. Several reviews and editorials have focused on this 

diverse and interesting group of organisms (Table 1) (Ref. 18,26-33). 

Vibrios are actively motile, curved, gram negative rod- shaped 

bacteria (Ref. 18). In contrast t o t he Ent er obact er i aceae, vibrios are 

oxi dase- posi t i ve, have polar f I agel I a, and are hal ophi I i c 

( sal t - 1 ovi ng) . Proper culture and isolation of vibrio species 

have been described in detail by Farrrer et al (Ref. 18). Vibrios are among 

...Vibrio cholerae Q-oup 01 causes cholera, a disease characterized 

by a profuse, watery diarrhea that can... 

...Non- group 01 V. cholerae has been isolated from patients with 
gastroenteritis i n t he United States. The organism may be acquired by 
eat i ng. . . 

...wound and soft -tissue infections ascribed to V. par ahaerrol yt i cus have 
now been attributed to V. vulnificus (Ref. 27... 

... V. al gi nol yt i cus was first i sol at ed i n 1 973 f r om pat i ent s wi t h 

sof t - 1 i ssue i nf ect i ons at t r i but ed to ot her vi br i os ( Ref . 51 ) . Si nee. . . 

...male patients who had prior exposure to seawater (Ref. 26,27). 
Unfortunately, many of the isolates come from wounds, cutaneous 
ulcers, burns, or the external ear canal, making a clear cause- and- ef f ect 
association and the response to antibiotics difficult to assess. 
Although bactererria may occur in i rrrrunosuppr essed persons or patients 
wi t h t her rral i nj ur y, this speci es of vi br i o woul d be an unl i kel y 
cause of t hi s pat i ent ' s ill ness. . . 

... Ref . 52) . V. damsel a i s known t o cause ski n I esi ons in fish and has been 

isolated from human wounds exposed to salt water (Ref. 52). V. 

mm cus has been isolated most corrrronl y from stool sarrpl es of 

patients with gastroenteritis who had ingested raw oysters (Ref. 53). Two 

patients have had V. ni ni cus isolated from the external ear canal 

after exposure to seawater. These three vibrio species have low 

virulence and are an unlikely cause of this patient's i I I nessV. 

vul ni f i cus is a I act ose- f er rrent i ng, non- chol era vi br i o t hat was 

first described in 1979 (Ref. 26,27,54). Previously, V. vulnificus 

was known as Beneckea vul ni f i ca, a hal ophi I i c, I act ose- posi t i ve marine 

vi br i o. V. vul ni f i cus may be pr esent i n t he sea or est uar i es 

from the Qui f of Ivexi co to Cape... 

... t he ill ness f r om Apr i I t o Oct ober in t he Qui f Coast ar eas. Li ke ot her 
vibrios V. vulnificus is concentrated in filter feeders, such as 
oysters. Studies have found that rrore than 50 percent of the oyster lots 
sarrpl ed i n t he United States contain V. vulnificus (Ref. 57). This 
organism is distinct from other vibrios because of its virulence, which may 
account for the high morbidity and mortality of infections wi t h V. 
vulnificus (Ref. 58,59). The presence of a polysaccharide capsule may 
increase the organisms resistance... 

... Ref . 62) may expl ai n the occur r ence of sept i cerri a in pat i ent s wi t h 
hemochromatosis (Ref. 54). V. vulnificus also produces a 

cyt ot oxi n- herrol ysi n, (Ref. 63) col I agenase, (Ref. 64) phosphol i pases, (Ref. 
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65) and a. . . 

...Two distinct clinical syndrorres have been attributed to V. 

vul ni f i cus. The f i r st i s pr i mar y bact er erri a wi t h secondar y seedi ng of 

the soft tissues ( Ref . 26,27... 

...men with no history of eating raw oysters (Ref. 67). Wund infections 
caused by V. vulnificus range f r om rri I d to rapidly progressive 
cellulitis with necrosis that rri rri cs gas gangrene (Ref. 26... 

. . . act i vi t y i n rri ce. Thi s pat i ent r ecei ved peni ci I I i n and i rri penem and 
appear ed t o have a cl i ni cal r esponse. Al t hough we have little in 
vitro dat a and no in vi vo dat a on t he ef f i cacy of i rri penem agai nst V. 
vulnificus, it was reported to have activity against 38 
isolates of the genus vibrio (Ref. 77). In addition, sorre of 
the qui nol one antibiotics, such as norfloxacin, appear to be... 

. . . t r eat ed wi t h t et r acycl i ne and gent arri ci n. The dur at i on of t he ant i bi ot i c 

therapy depends on the clinical response. It is likely that surgical 

debridement and good wound care were also needed to facilitate... 

...factors in the pathogenesis of infection. In reviewing the literature on 

infections due to V. vulnificus one is struck by the high frequency 

of infection in elderly ...that rrare infections with this organism have 

not been reported. Perhaps the virulence of V. vulnificus 

isolates varies or a normal i rrrrune syst em may provide 

sufficient protection against infection. Recent data have suggested that 

pat i ent s wi t h al cohol i c. . . 

...Prevention of infection due to V. vulnificus is of paramount 
importance. All patients, particularly those who are elderly or have 
under I yi ng di sease. . . 

...and necrosis as well as the documented hypotension and t hr orrbocyt openi a 
suggest infection caused by V. vulnificus. I suspect that he had a 
wound infection with cellulitis, bact er erri a, and sepsis caused by V. 
vulnificus. The report received was probably that of the species of 
vibrio isolated and perhaps its ant i bi ot i c- sensi t i vi t y pattern 



. . . var i et y of i nf ect i ous agent s but t hought t hat t he cl i ni cal pi ct ur e was 
entirely consistent wi t h V. vulnificus infection. They believed that 
this diagnosis was confirmed by bact er i ol ogi c culture... 
. . . 0 i ni cal Di agnosi s 

Vi br i o vul ni f i cus eel I ul i t i s, wi t h bact er erri a. . . 

...Dr. Donald E. Craven's Diagnoses 

Cellulitis, bact er erri a, and sepsis caused by Vibrio 
vul ni f i cus. 

? Fasci i t i s. 

? IVyosi t i s. . . 

...his contact with sea- water, the information that his blood cultures were 

positive for a vibrio species, and his bullous skin lesions we 

bel i eved t hat t he di agnosi s was V. vul ni f i cus eel I ul i t i s wi t h 

bact er erri a. The isolate was referred to the Public Health Depart rrent 

State Laboratory. The diagnostic report received was the identification of 

the isolate as V. vulnificus. 

Infections wi t h V. vulnificus occur rrost corrrronl y in persons 
exposed to seawater along the Gulf of Ivexi co and the... 

...skin and fascia. Extensive subepidermal bullae, marked superficial 
dermal edema, a massive infiltrate throughout the subcutaneous fat 
and derm's, and numerous thromboses in subcutaneous arteries and 
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veins were evident on low- power exam nat i on (Fig. 1). The subepidermal 
bul I ae wer e. . . 

...of the formation of bullae as well as the numerous vascular throrrboses. 
Exam nat i on of the subcutaneous fat revealed extensive hemorrhage and 
edema, with many neutrophils and areas of widespread liquet active necrosis 



. . . Fi gur e 3. - Edema and I nf i I t r at e Corrposed Pr i nci pal I y of Neut r ophi I s ( x 
250) *. * * FI GURE CM TTED* * * Figure 4. - Subcut aneous Artery Containing 
a Recent, Crganizing Throrrbus ( x 70) *. * * FI GURE CM TTED* * * Figure 
5. -Fibrinoid Necrosis of... 

...The changes illustrated are characteristic of V. vulnificus 

soft -tissue infections. Descriptions of the histopathologic changes due to 

either a primary wound infection or sept i cerri a caused by V. 

vulnificus have been si rri I ar to those in this case ( Ref . 80-83). In 

most of t he. . . 

...massive nurrbers of gr am- negat i ve organisms scattered through the 
tissues, including the bullae, derm's, and subcutaneous fat and 
around vessels. The absence of derronst r abl e organisms in this case can be 
expl ai ned. . . 

...cause a gangrenous cellulitis because of their proclivity to grow within 
the vessels of the subcutaneous tissue. Cutaneous anthrax, 
cl ost r i di al eel I ul i t i s, and M ul cer ans are t oxi n- pr oduci ng i nf ect i ons t hat 
are typically associated with extensive i scherri c necrosis, large nurrbers of 
organisms, and little i nf I arrrrat or y response. Ecthyma gangrenosum 
caused by pseudorranas, likewise often elicits little inflammatory 
response, with many organisms visible in and about blood vessels... 
case. The culture results and the tissue alterations in this case are 
di agnost i c of V. vul ni f i cus gangr enous eel I ul i t i s. . . 

. . . Vul ni f i cus, Lat i n f or " woundi ng, ' ' i s a good name f or t hi s 
vibrio, which may cause extensive soft -tissue destruction, a her 
mar i ne hal ophi I i c vi br i os, i ncl udi ng V. al gi nol yt i cus, V. . . 

...cause si rri I ar soft-tissue infections or sept i cerri as in human beings 
(Ref. 26,30,32). V. vulnificus, however, i s t he most corrrron of these 
species involved. As rrentioned, V. vulnificus produces cytotoxins, 
proteases, phosphol i pases, and col I agenases (Ref. 29). The cytotoxin causes 
deat h of I i pocyt es, endot hel i al . . . 

...the rri I I i ons of persons who depend on the ocean for nourishment, 

vocation, and recreation. Although vibrio species have been shown to 

be pathogenic in eels, (Ref. 88) damsel f i sh, (Ref. 89) and salmon, (Ref. 

90) the biotype of V. vulnificus, which causes infection in human 

beings, has not yet been derronst r at ed t o be a corrrrDn cause of infection in 

marine animals (Ref. 91). The virulence of V. vulnificus is related 

to encapsulation (Ref. 60); other inherent det er rri nant s of virulence are 

unknown. Host factors... 

...apparently healthy persons. Perhaps a corrpl errent deficiency, either 
hereditary or acquired, predisposes to serious V. vulnificus 
i nf ect i on. Such a def i ci ency has been descr i bed in pat i ent s wi t h ot her 
infections caused by encapsulated... 

...It is important to recognize that the marine nonchol er ageni c vibrios, 
including V. vulnificus, may be found throughout the marine 
environment and that their presence does not appear to... 

. . . Cul t ur es of all the sarrpl es of blood and surgical sarrpl es were negative 
f or gr owt h of vi br i o speci es at this hospi t al . He r ecei ved a 
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three- week course of tetracycline plus gentarricin and. . . Anat orri cal 
Di agnosi s 

Gel I ul i t i s and bact er erri a due to Vi br i o vul ni f i cus. 
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Descr i pt i on 
E1- E3 

S1 AND VI BRI 0 
RD ( uni que i t ems) 
E1 - E3 

S4 AND VI BRI 0 
RD ( uni que i t ems) 
E1 - E3 

S7 AND VI BRI 0 
RD ( uni que i t errs) 

( FLAGEL? OR VI BRI O CR GVCP6 CR ( MD6- 24/ O) OR ATCC29307) 
S1 0 AND ( VI BRI 0 OR VULNI FI CUS) 

51 1 AND ( ADJ UV? OR I MVUN? CR ANTI G? OR RESPCN?) 

51 2 AND ( MJCCSAL OR MJCOUS CR NASAL CR I NTRAMJS? OR SUBCLT- 
A? OR MEM3RANE) 
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